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Combination Turret Lathe. 


We illustrate on this page and page 2 what 
is termed by the makers a Combination 
Turret Lathe. It is for making screws and 
studs of all kinds up to 2’ diameter, and for 
general work. 

It is quite a large and heavy machine, 
swinging 20” over the ways, 114” over the 
carriage, and weighing, ready for shipment, 
4,500 Ibs. 

The machine is chiefly remarkable, how- 
ever, for its completeness, the large variety 
of functions which it is capable of perform- 
ing, and the evident care and attention which 
have been given to the designing. 

As will be seen, it is capable of perform- 


| 


— 


ing all the operations usually performed by 
ascrew machine ; having a 24’’ hole through 
the spiudle, which has a chuck fitted at each 
end ; a three-stepped cone for 4” belt, the 
step 14 inches in diameter, with back 
gears proportioned 44 to 1, and a six-hole 


largest 


turret, with automatic or hand feed. The 
back gears are thrown in or out of action by 
means of a friction clutch, which is operated 
by the lever shown on top of the main bear- 
ing, and by means of which the machine 


may be instantly stopped, or the back gear 
thrown in or out without stopping. The 
proportion chosen for the back gears is with 
« View to providing the proper ratio between 
Speeds used for removing stock, and those 
for running on dies or tapping. The holes 
in the turret ‘are 24" diameter, and the turret 
‘agonal in shape, the object being to 
Provide flat surfaces to which tool holders or 


is hi 


other devices may be bolted, as is sometimes 
pre ed 

I'he turret slide has a motion of 14” in the 
block, with an adjustable trip for the auto- 
mat teed, 


rhe feed mechanism is clearly shown in 
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the rear view of the machine, page 2, where 
it will beseen that it is geared in such a way 
as to give a very powerful feed. The turret 
revolves automatically, as it isdrawn back 
or not, as may be desired ; the change being 
made by simply pushing ina small pin in 
front of the slide. 

Instead of the usual block with cut-off 
slide, a regular carriage is provided, which 
is handled in the same manner, and, in fact, 
is essentially a lathe carriage ; having an au- 
tomatic feed along the bed, and an automatic 
cross-feed. An adjustable stop is provided 
with which the carriage may be brought in- 
to contact when it is desired to bring it to 
the same position for a certain cut upon each 
piece, and it may also be clamped in any de- 
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sired the when 
cross-feed is to be used. 

There are also adjustable stops for limiting 
the motion of the cross-slide in either direc- 
tion. The cross-slide carries two tool blocks, 
which may be adjusted to any desired dis- 
tance from each other. The motion of the 
feeds is reversed by means of the bevel gears 
and double-ended clutch, shown in front 
der the cone pulley. The clutch is operated 
by the handle above. 

An unusual for 
class is seen in the provision made for turn 


position upon ways, 


un- 


feature machines of this 
ing tapers, which is done by means of a Slate 
taper attachment, shown by the rear view, 
page 2, which also shows the arrangement of 
the chasing-bar, which is perhaps the most 
novel feature of the machine. 

Into the brackets which support the back 
gear are fixed two sleeves or thimbles, which 
project inside the brackets, each toward the 
other. They enter the ends of the back gear 
quill, which is enlarged for the purpose ; the 
two forming the bearings for the back gear. 
Through these sleeves passes the chasing-bar, 
instead of being provided with independent 
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supports; the whole making a very neat and 
compact arrangement. The stud, upon which 
is placed the chasing hobs, runs at half the 


speed of the main spindle, which gives an 
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Thus is solved, in what seems a very in- 
genious and practical manner, the problem of 
producing taper threads with the chasing 
bar, and yet keeping the nut and hob fully 


opportunity for the employment of coarse, engaged. 


and, consequently, durable threads, which 
are made of the buttress or ratchet form. 
The arm which carries the nut is adjustable 
upon the bar, and is clamped by the two 
bolts, as shown. 

To the other end of the chasing-bar are fit- 
ted two castings, one of which is the hand 
lever for operating the bar, to which it is 
keyed fast. The other picce has two bear- 
ings upon the bar, one each side of the lever, 
under which it passes, and is provided at one 
tool slide This 


side with the chasing rest, 
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piece is not keyed fast to the chasing-bar, 
but is made to turn freely upon it, being, 
the hand lever by the 
single bolt seen passing down through a boss, 
in the center of the lever. The bolt 
freely through the lever, and is tapped into 
Around the body of this 
bolt is a spiral spring, which tends to force 


however, secured to 
passes 
the lower casting. 


the two pieces apart; and when the bolt is 
slacked it does so to any extent desired. 
Underneath the lower casting isa guide 
bar, upon the upper edge of which it may be 
made to rest; and which may be inclined 
either way, to any desired amount, Sup 
posing the bolt to be slacked and _ the spring 
to have the two pieces separated a short dis- 
tance, the bar may be swung over by the 
lever, until the piece carrying the tool rest is 
in contact with the guide bar. A further 
depression of the lever does not lower the 
tool, but compresses the spring, and, at the 
same time, brings the nut into contact with 
the hob ; 
spring extends and keeps the lower piece down 


then, as the bar moves along, the 


upon the guide, which, as said above, may 
be set at any desired inclination. 


It will be seen from the above that the 
machine embodies many new features, and 
is capable of performing work which we 
think has never before been attempted upon 
a machine of its class. 

The has three friction pul 
leys, 16° diameter for 4 
two speeds forward (75 and 150), and 
speed backward (150). 

The machine is built by the Bridgeport 
Machine Tool Works, Bridgeport, Conn. 


couptershaft 
belt, thus giving 
one 


Serap Iron and Serap Ideas. 
By FRANK RICHARDS. 

One of the bad habits of the machine shop— 
not the less bad because it is nearly universal— 
worthless material. 
There is scarcely a shop in the country that 
The first sign of the 
standard machine shop, when you come near 


is the accumulation of 
is not guilty of it. 
it, is the worn-out, worthless, rusting stuff 


With many it 
accumulates so inveterately, that nothing but 


scattered around the yard. 


financial embarrassment will do anything to- 
wards reducing it. I know that in one shop, 
when they began picking up the scrap, the 
boys used to begin to remark: ‘The old 
man must be going off ona trip, and he’s 
trying to raise the wind.” 

There is not merely the actual and accepted 
scrap heap, which continually needs sorting 
over, and a resolute melting or selling off, to 
keep it down, and then the big, ugly pieces 
that we lean against the wall all around, the 
balance wheels, and the gears, and the crank- 
that; but besides 


shafts, and all there is, 





that, and probably worse than that, a crowd 
of old tools, old machines, ingenious con- 
trivances for special jobs, things of all kinds 
that in their day have cost time, and thought, 
and skill, or have done good service, and that 
it is heart-breaking to part with. But what 
things once cost has nothing whatever to do 
with their present value in the machine shop ; 
yet it is hard to enforce the fact. What good 
things what money 
in other days, is 


may have done, or 
they may have earned 
not much better as a measure of their present 
value. 

It is, after all, not to be wondered at, that 
the machinist hates to destroy what has cost 
His appreciation of the value of 
good work, of good work in his own line, is 
It is an expression of his 
A mechanic who has put his 
best thought and skill into a piece of work is 
apt to look upon it with positive affection. 
So the accumulation of scrap in the machine 
shop is the result of a feeling that is not to 
All the same, that does not 
make the fact of these accumulations any- 
thing but a nuisance, a hindrance, a constant 


so much. 
very touching. 
self-respect. 


be despised. 


damage and expense. 
There is nothing like having plenty of 


room in the machine shop—room to get 


around, room to get at every part of lathes | 


room to work com- 
fortably on every side of a job in progress, 


and machines in use, 


room to let a job stand undisturbed in its , 


place until it is finished, instead of setting it 
up and pulling it down, and shoving it 





around, to accommodate some other job. 
Sometimes, in looking over a shop which was 
the boast of its enterprising proprietor, where 
tools and facilities were liberally provided, I 
been moved to say: ‘ Yet one thing 
lackest.’’ A little money invested in 
room would have paid better than any 


have 
thou 
more 
other 
lishment. 


expenditure connected with the estab- 


But room used for the other purpose of ac- 
cumulating stumbling-blocks, whether for 
the feet or for the head, is a blessing trans- 
Old tools, old machinery, 
old material generally, have a most damag- 
ing effect upon the mind, the habits, the 
of the The 
actual pecuniary loss in the carrying a mass 
of unproductive material] is small in compari- 
son with of its collateral evils. The 
constant incentive to work in and get rid of 
worthless stuff, fosters one of the fatal habits 
of the machine shop, and many have died of 
it. There is bad faith, if not actual dishonesty 
toward the customer, in sticking on him what 


muted to a curse. 
methods 


machinist proprietor. 


some 


is not the best, and, in the long run, however 
obtuse he may be, he begins to find it out, 





_a day, and then go all to pieces. 
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and goes elsewhere. The machine designer 
of the present, who has to step in the old 
footsteps, is necessarily in a false position, and 
is facing the wrong way. 
dition of progress is to be always seeking the 
best, or at least something better. Tempor- 
izing is the precursor of surrender. 

What a habit the machinist has of treasuring 
patterns that are old, but not venerable. They 
have had their day and have paid their way ; 
but, because they were worth so much once, 
it is so hard to part with them now. They 
are carried along, and a heavy insurance 
on them, when the pattern left may be as 
truly a scrap-heap as the pile of old castings 
out by the cupola. There is nothing exist- 
ing that can be sold to the insurance com- 
panies so advantageously as old patterns. All 
that can be realized on them in that way is 
clear gain. About the most absurd adver- 
tisement I know is that of ‘‘ A machine shop 
for sale, with a valuable stock of patterns.” 
If a fire could sweep over the land, and de- 
stroy every existing pattern from five years 
old and upwards, there would be wailing and 
gnashing of teeth in the mechanical world, 
but the machinery product of the country 
would be greatly improved. We would have | 
many new as well as many better machines. 
Scarcely a thing existing but would arise 
from the fire better and brighter than before. 
A tailor is looking for a chemical preparation 
that he can dip his clothes into, and fix them 
so that they will remain intact for a year and 
We need 
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something of the same kind for the machine 
shop. 

It is useless to say that there are scrap 
habits of thought, scrap methods and prac- 
tices in the shop, of which the old iron scrap 
heap may be taken as typical. It will be 
well to go over and examine all the places 
where scraps of either of these several kinds 
have accumulated, and resolutely throw them 
out. 

Se 


Shop Notes. 


During a recent call at some of the tool | 


shops of Philadelphia, we found business 
generally good, with prospects for improve- 
ment in the future. 

The first thing seen on entering the shops 
of Bement, Miles & Co., was the end of a steel 
shaft sticking through a recently-made hole 
in the brick wall separating the machine shop 
from the stairway leading to the offices. 

This shaft was slowly revolving, and, upon 
investigation, proved to be a steel screw for 
a lathe which they are building for Cramp & 
Son’s shipyards. This lathe is somewhat re- 


The essential con- | 


| cause it is 
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markable for its length, being a 50” lathe, 68 
feet long. 

The screw is 
rough, and 67 4’ long. They had some 
little difficulty in securing the bar ; but final- 
ly it was furnished by the Pennsylvania 
Steel Company. Amongst the other new 
tools in process of constructien, we noticed a 
plate planer for the Norfolk Navy Yard, 


which will plane 18 feet at one setting. At 
one end, the bed is extended at a right 


angle, and upon the extension is placed a} 
slide, carrying a screw-driven saddle, for 
planing the end of the plate at the same time. 
The slide can be swung around each way 
from the central position, to plane the end of 
the plate, either at an acute or at an obtuse 
angle with the side being operated upon. 
Two of these machines are being putin at 
Norfolk. 

Drawings are being made for a lathe to be 
built to the order of the Government for 6” 
guns. A great deal of grinding is being done 
in these shops in finishing cylindrical and 
conical surfaces of parts composing their 


tools. All the shafts, spindles, bearings of 


' screws, lathe centers, etc., to which the pro- 


cess is applicable, being finished by grinding 
in Brown & Sharpe universal grinders in- 
stead of in the lathe as formerly, the process 
giving them excellent satisfaction. 

A tool in use in the shop, which is apt 
to attract the attention of a mechanic, is 
one which they call a wall planer, not be 
a wall planer, but because the 
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idea is taken from a tool used in England, 


known by that name. The English wall 
planer consists of a vertical slide, upon 


which is mounted a saddle driven up and 
down the slide by a screw. The slide is sup- 
ported by the wall of the building, from 
which circumstance the name is derived. 
The work to be operated upon is fastened to 
alarge bed-plate, which is level with the 
floor, and stationary ; feed motion being ob- 
tained by lateral movement of the slide along 
the wall, to which, of course, the proper sup- 
ports and ways are fastened. 

It is easy to see that such a tool would 
have certain advantages for heavy work, 
and, perceiving this, the tool in question was 
constructed. Like its English prototype, it 
has a vertical slide carrying a saddle, but 
this slide or upright is made independent of 
any wall, being supported upon slides at the 
bottom sufficiently heavy, and separated 
from each other a sufficient distance, to give 
it the required rigidity. It has a 
along these slides by a screw, which can be 
given a small intermittent movement for 
feeding, or can be given a more rapid and 


motion 


of steel, 2%’ diameter in the 
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powerful alternating motion by belts a 
|gears, for driving the upright horizonta| 


when so desired. The cutting is thus d 
horizontally instead of vertically, the scr 
in the upright being at the same time give; 
motion proper for feeding. The 
changes can be made with the screw in 1 
vertical slide, and thus the motion of the « 
ting tool may be either vertical or horizont 
the feed motion being at right angles to it 
either case. It is little trouble to make 

changes—much less than to turn a 


Sal 


hea 
piece of work over, as would often be ne 
sary if the cutting stroke was always in « 
direction. A mechanic watching the n 
chine at work is likely to wonder why su 
machines are not more generally used ; 
would seem as though there is a field 
them on heavy work, which is difficult 
handle, and for operating on the ends of v: 
long work. 

In the foundry they are trying a novel « 
periment in lighting with gas. All arou 
the walls, and about 8 feet from the floor, ru 
a line of 1” and 2” pipe, and to this, abo 
18 inches apart, smaller pipes are connect 
which have at their ends gas burners. T) 
effect is very pretty—somewhat suggestive 
a torch-light procession—and gives a vei 
good general illumination at a cost conside: 
ably below electric lighting. 

Since the consolidation of Wm. B. Bemen 


& Sons and the F. B. Miles Machine Too! 
Works, the shops of the latter are devote: 


mainly to the building of steam hammers 


most of the tool-work being done in the oth 
shops. 

A horizontal boring machine, built in t! 
shop and used for boring and other ope: 
tions necessary in the building of steam ha 
mers, is worthy of note, on account of its u 
usual size and the variety of functions }. 
formed by it. It consists of a massive 
set in masonry, upon which is mounted | 
uprights, one carrying the boring bar w 
its necessary driving and feed mechanis! 
the other, which is movable along the b 
being provided with a saddle upon whic! 
the support for the outer end of the bar. 1 
saddles carrying the bar and the outer s 
port move up or down together upon the 
rights, the screws which move them b« 
connected by suitable gearing. The extr 
height of the bar above the table 
The table, which is about 8’ squa 
is between the uprights, and has a movem 
along the bed; a cross movement of 9, 
a circular movement by which it can b: 
volved completely around upon the bed 
these movements being either by hand o1 
tomatic for feeding, and conveniently « 


is 
inches. 
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(rolled from the front of the machine. The 
bar may be fed through its supports 3’ con- 
tinuously, and its total movement is 8’. The 
spindle is 5 diameter ; total length of the 
machine, 22’ 4”. 

The various motions which can be given to 
the table and spindle make it capable of do 
ing a large variety of work, using drills, bor- 
ing bars, or milling cutters, and a heavy 
piece of work, such as one of the pieces com- 
posing the frames of a large steam hammer, 
can be fastened to the table, and holes bored 
or drilled parallel or at any desired angle 
with each other, and milling operations per- 
formed upon any surface except the one 
which is down upon the table. 

Considerable interest is taken in this shop 
n the matter of fine levels, straight-edges, 
ind surface plates, some specimens of such 
work recently completed by Mr. Speaight, 
who has charge of the tool room, giving evi- 
dence of the highest grade of skill and inex- 
haustible patience. 

It is here that the spirit levels illustrated 
by ‘‘ Jarno,” in our issue of April 28th, were 
A surface plate, 3’ 8’'x2’ 2’, one of 
three original plates, is as fine an example of 
such work as one could wish to see, both as 
regards its accuracy of surface and beauty of 
scraping. 


made. 


At Wm. Sellers & Co’s. shops they are 
employing about 500 men on tools and power 
cranes, their business in the latter, especially, 
being rapidly on the increase. Amongst the 
tools noticed, in process of building or ready 
for shipment, was a plate planer for the navy 
department, to plane plates 22 feet long at 
one setting, and at the same time one end of 
the plate up to 5 feet in width, square or in- 
clined. Provision is also made for a vertical 
feed motion of the tool for planing flanges 
up to 9" high. Some tools were being ship- 
ped to Cuba, to be used by the Spanish 
Government in an artillery shop, for which 
they furnished a plant, including 
planers, punching and shearing machiuery, 
hydraulic riveting plant, and plate planers. 

The tool grinding machine which we illus- 
trated in our issue of Aug. 13th, 1887, is 
proving in use to be all that was expected of 
it, and no mechanic, witnessing its operation, 


have 


und seeing the results achieved by its use, 
can fail to be convinced of its great utility as 
a means of improving the quality and cheap- 
ening the cost of the products of machine 
It seems to be capable of grinding 
any tool of almost any conceivable shape, 
and a surface or line upon that tool intended 
1o be straight will be straight, and at just 
the desired angle to any other line or sur- 
A curved surface or line will have 
just the curve intended, and every time the 
tool conditions will be 
preserved or restored with infallible accura- 
cy, and the exasperating and seemingly in- 
herent tendency of what are intended to be 
flat surfaces, and straight lines, to become 
lines when 
avoided. It 
eems to be especially valuable in grinding 


shops. 


race, 


is ground, these 


complex curved surfaces and 
round by hand, is entirely 
ools for cutting threads of various shapes 
ind the nuts to fit them ; 
ols used for finishing-cuts in the planer. 


also for flat, broad 
(ne man runs the machine and does all the 
rinding, turning the tools into the tool- 
om, from where they are taken by the men 
The 
st of grinding is thus reduced to a sniall 


ipon checks, the same as other tools, 


iction of its cost when done by hand, and 
emen, being relieved of what is always an 
upleasant and usually a slighted task, and 
iving tools always ready for use, ground in 

best possible shape, are pleased with the 
novation, and would very reluctantly go 
All tools are ground 
i standard form, which has been adopted 
representative of the best practice of the 


ick to the old way. 


mechanics in that shop, and thus the 
thest degree of efficiency is secured for 
ery tool during its entire existence, instead 
for an occasional tool for a part of its ex- 


ence. 





\n objection which might be urged against | 

use of such a machine is, that it has a| 
eling tendency, which may prevent the 
‘t mechanics from reaping the full advant- | 
of their superior skill in shaping and! 
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grinding tools. One of the chief reasons why 
a good mechanic can do better work, and 
more of it, on a lathe or planer, than a poor 
mechanic, is that he can grind tools to a bet- 
ter shape, so that more work and better work 
can be done with them than the _ inferior 
mechanic can do with his inferior tools, and 
it is questionable, whether or not the ambition 
and study necessary to secure this advantage 
can be expected where no advantage to the 
superior workman can be secured by it. 

There are many shops where, if there is 
ever a properly shaped tool, it is more the 
result of an ‘‘ unintentional accident” than 
anything else, a machine would perhaps help 
to crystallize the bad practice of sucha shop, 
and prevent the influence of a good work- 
man, who might subsequently be employed 
in it, from being felt. 

But, whatever force there may be in such 
an argument, it applies to comparatively few 
tools, since the large class of tools, regarding 
which there can be and is but little difference 
of opinion, or of practice in the grinding, is 
the very class in which the superiority of the 
machine is manifest. It would, of 
course, devolve upon the management of a 
shop introducing such a machine, to see that 
the leveling processis a leveling up, and nota | 
leveling down. Whether or not this is the best 
possible machine for the purpose, is of course 
yet to be determined ; but until its builders 
or some one else improve upon it, it will, 
of course, any rate, 
no mechanic, we think, can witness the re- 
sults obtained by its use in these shops with- 


most 


be considered so; at 


out being convinced that it is very ingenious- 
ly and well designed, that there is a field for 
such a machine, and that its advantages over 
hand grinding are great. 
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IMPROVED BRAINARD UNIT 


Wm. Sellers & Co. are just taking the ini- 
tial steps in what is intended eventually to be 
a complete substitution of new buildings for 
the old, the foundations now being prepared 
for a new erecting shop 60x148 feet, which is 
to be equipped with their traveling cranes 
and all other modern appliances. A new 
machine shop of about the same size is also 
to be built, the heavy tools in which are to 
project into the erecting shop, to bring them 
within reach of its cranes. These buildings 
are to be of brick, one story high, with iron 
framed roofs. 


Pedrick & Ayer have outgrown their 
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quarters, and have now under way the plans 
for a new shop building, which is to be built 
in the spring, 40x160 feet, two stories high, 
with walls sufficiently heavy to admit of ad- 
ditions skyward should they be required. It 
is to occupy their present site, and have all 
modern improvements. They have recently 
been putting in a number of new tools, but it 
is evidently impossible to put in any more of 
them until their new shops are completed. 
They report business in their specialties for 
railroad repair shops and milling machines to 
be as good as could be desired. 


———. _ + p>e-- -—- — 


Improved Brainard Universal Milling 


Machine. 


The machine which we illustrate herewith, 
while it is essentially a standard Brainard ma- 
chine, has yet been modified in dimensions, 
and some improvements added to make it 
more especially adapted to tool-room service, 
the principal change being the placing of 
spiral gears at the end of the table for mov- 
ing it by hand. 

The special features of the machine are of 
course familiar to our readers, it being there- 
fore necessary to mention here only the prin- 
cipal dimensions, in respect to which it differs 
from the others, for the purpose specified 
above 

Mills can be used from the smallest up to 
8’ diameter, and it will mill 13’ from the 
face of the machine. The table has an auto- 
matic feed horizontally under the spindle of 
20", a vertical adjustment of 18”, and a cross 
motion in line with the spindle of 5’ ; these 
latter motions being, as usual, graduated by 


thousandths of aninch. The F-slots in the 


iy 
= Halt 
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ERSAL MILLING MACHINE. 





it is not needed. | 

The feed worm and feed gearare of hardened 
tool steel, feed screw of steel, and all other | 
screws of steel or iron case-hardened. The | 
feed nut and the bearings of the spindle are 
The spindle has a ,%;"' hole 


compensating. | 
it, and is threaded in front, so that | 
the same chucks or other devices which fit | 
on the spiral cutting attachment and univer- 
sal head will also fit the spindle. A dust| 


cap is provided for the front bearing. | 


through 





3 


The weight of the machine ready for ship- 
ment is 2,200 pounds. 
leys, 12’ diameter, 34’ face ; 
counter-shaft per minute, 120. 

The machine is built by the Brainard Mill 
ing Machine Co., Hyde Park, Mass., the 
general selling agents being Hill, Clarke & 
Co., Boston, Mass. 


Fast and loose: pul- 
revolutions of 
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The Lackawanna Grease Cups. 


We illustrate by the accompanying cuts, 


a cup design for the positive feeding of 
grease to journal bearings. The use of cop- 
per which transmit heat the 


journal to the grease, causing it to be fed as 


wires from 
oil, is dispensed with, and the action of a 
packed piston, forced down by a spiral spring 
substituted. 

The cut, Fig. 1, shows the general appear 
the cup, and Fig. 
showing its construction. 


ance of 2 is a section 
The spring is made long 
enough to secure practically 


and powerful 
uniform press- 
ure, and, consequently, uniform feeding from 
the beginning until the cup isempty ; varying 
only with the speed of the journal, and stop- 
With the lubri- 
cating compound recommended for use in 
the cup, the feed is claimed to be uniform 
under all ordinary variations of temperature, 
The method of compressing the spring 


ping when the journal stops. 


also. 
with a screw has been discarded, because it is 
slow in operation, and when a cup has been 
emptied, the operator must screw the piston 
all the way back before he can refill. By 
the present method all adjustments are made 
by a single movement. Owing to the fact 
that a closely packed piston is employed, 
which cannot be readily removed from the 
cup every time it is to be filled, the cup is 
made to open at the bottom for re-filling. 
The sectional cut shows the parts in the posi 
tion they assume when the cup has just been 
filled, and before the spring has been com 
pressed to commence feeding. This compres- 
sion is effected by forcing down the hollow 
handle which encloses the spring, until the 
lower stub D passes through a notch provided 
for the purpose, and turning it slightly to 
make the stub engage the under side of the 
first, or upper flange. This leaves the piston 
rod £, standing above the cap (() of the 
handle, and it then becomes an indicator ; 
the distance between the caps Band C indi 
| cating the depth of grease to be expelled be 
|fore the operation will be suspended by 
those parts coming into contact. The fact of 
there being two stubs and two flanges, with 





a varying distance between them. gives four 
| points at which the handle may be set ;_ but 
| where a longer run without attention is neces 
| sary, as, for instance, is often the case with 
| crank-pins, the lower stub may at once be 
jengaged with the lower flange, and the cup 
|emptied in two settings. 

The screw for regulating the feed is shown 
lat /7, and isa simple, plain screw, with a 
|}notch in one side of it, through which the 
forced to the hole which passes 
through the shank. By screwing it down, 
the hole is choked more or less, to regulate 
the feed. 

The piston being packed, the grease is pre- 
vented from getting above it and interfering 
with the action. The piston rod B, is in the 
larger sizes, made of tubing, to reduce the 
weight. The spring is of aspecial phosphor- 
bronze wire. It isevident, from the construc 
tion, that the cup will act equally well in 
any position, horizontally, or even upwards 
from below. 

These cups have been tested in a number 
of trying positions where trouble had been 
experienced in securing thorough and reliable 
lubrication, and have given excellent satis- 
faction. They are made in six sizes, by The 
Lackawanna: Lubricating Co., Scranton, Pa. 


- : | grease is 
table are milled to standard gauge, pains be- | 
ing taken to make them exactly parallel to| 


and square with the face of the machine. The | 
overhanging arm is easily removable in case 
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Design, Construction, Repairs and Man- 
agement of Marine Steam Engines and 
Boilers. 

By W. H. HorrMan. 


TWENTIETH PAPER. 

When Mr. Rowan, the well-known English 
engineer, built his first compound marine en 
gine, he set two rectangular cast-iron flanged 
the 
working at right angles to the direction usu 
This design 


frames athwartships, with crossheads 
ally adopted at the present day. 
appeared only in his first engines, as it was 
wholly unsuited to marine service. This 
style of frame, very much modified and im 


proved, has been and is now frequently used | 
by our American marine engineers, and is | 
often called the A frame, because it resembles | 


the form of the letter A, with a very wide 
top. 

it has two or three cross-bars, 
according to its height. 
frame when properly flanged, and is very 


Sometimes 


easy to cast, as there are no cores used, but, 
in adopting this design, the crosshead must 
be placed ina fore and aft direction, and 
this is, therefore, expensive. 

In 1857, James and George Thompson, of 
Glasgow, built engines with what is some- 
times termed 
generally designated as the vertical girder 
frame. 


wide flanges, and were much heavier, in pro- 


portion to the work, than those built by the 
firm at this date. They, as well as 
other marine engine builders, have studied 
the distribution of metals since then, and a 
fair illustration of their improved and new 


same 


. . . : . | 
designs are the frames of the engines of the | 


new steamship ‘‘ City of New York.” 
Hollow cylindrical columns of cast-iron 
were among the earliest designs for vertical 
marine engines, and this year a new English 
steamship has been fitted with engines of 6,000 
horse-power, the frames of which consist of 
six plain cylindrical cast-iron columns, with 
circular flanges at each end, fastened with 
numerous bolts to the bed-plate and cylinders. 
A design, commonly used at this date by 
many marine engine builders, has a tubular 
cast-iron frame of a rectangular section on 
one side of the bed and cylinder, and a turn- 


ed wrought-iron or steel column on the other | 


side. The cast-iron column in this desigu is 
frequently used as an exhaust pipe leading to 
the condenser, and, with engines running in 
fresh water, it is sometimes used as a jet con- 
denser. 
combination 
small wrought columns on one side of the 


Another advantage claimed for this 


design is that, by using the 


engine, the attendants can always reach the | 


main running gear readily in case of heating. 
Then there is the semi-tubular girder frame, 
open toward 


gines ; but these frames have not 
much favor as yet, as they do not appear to 
have the requisite element of stiffness, unless 
an excessive amount of metal is used. 


I 


wrought-plate frames thimbled together, and 


have seen two marine engines with 


the crosshead working in guides between 
them, but these uprights were also lacking in 
stiffness. 

The English torpedo-boat builders have (as 
previously stated in another paper) made 
wrought frames by bending iron and _ steel 


plates over cast-iron frames, but these were | 


very unsatisfactory when under full load 
and very high speed. 


The strokes of vertical marine engines for 


screw propulsion have been materially in- | 


creased during the past eight years, and, as a 


result, the upright frames are much higher | 


than they formerly were. 
number of revolutions per minute have been 
stroke, 
so that many marine pistons travel 800 feet 


Then, again, the 
increased, even with the increase of 


per minute; aspeed considered impossible 
for either vertical 
pelling engines, a few years ago. 

I do not 
demn the design of any engineer, and shall 


or horizontal screw pro- 


propose in these 
therefore make no extended comments on the 
marine 
I will say, how 
than 


several designs of upright engine 


frames enumerated above 


ever, that I have not covered more 


It makes a strong | 


the steam hammer frame, but | 


These frames had deep webs and | 


| assumed in this discussion. 


lof Table A. 
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one-third of the various types of 
frames, but 


upright 


them, with one exception, and that design | 
has stood the most trying and exacting tests | 


for the past eighteen years. I refer to the 


rectangular tubular split or double-footed | 


girder frame now in use in the finest ships in 
the world. 


Some of the designs of this upright are not | 
without their faults, because some engineers | 
try to make them too light, counting too | 


much on the natural great strength of tlris 
form of girder. 
The most common mistake made by the 
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K.—Theoretical Results of Using Steam Expansively, Condensing Engines, Jacketed Cylinders, Dry Saturated 


think I have covered the best of | 


draftsman in laying out this style cf girder, | 


is the making of the lower double portion of | 
the girders too short, thus leaving a slender | 


The 


stem above, to receive the cylinders. 


mit. This method, ‘‘ touching” 
or section of the division of the girders, tends 
to brace and strengthen the whole stracture, 
lespecially at the junction of the upright 
| girders and the bed-plates, where the trans- 


at each joint 


| verse strains at times are enormous. 


legs of each set of frames, as the lower floor 
plates will be about 12” 
face of the main bed-plates, and 


set above the top 
99" 


~~ 


i the center of the shaft. 


removed. 
6 ite 


A member of the New York Stock Ex- 


change was caught a few days ago in the act | 


| of evading payment for his noonday lunch, 
}and one of the daily papers, in an account of 
the affair, said that, ‘‘ The brokerage firm, of 


| Which he was the senior member, will be at | 
once dissolved ; the junior members refusing | 


|to continue in business with a man guilty of 
|such petty dishonesty.” He didn’t steal 
jenough, 

| EER aie 

| The floating battery to be built by the 
| Navy Department will be a steel ship, of the 
| Monitor type, with double turrets, and will 
‘have a battery of two 12-inch and two 16- 
inch guns, 


The London Jron and Steel Trades Journal 
says that the American manufacturer of 
| machinery can, after paying 50 per cent. 
| more in the way of wages, and 25 to 50 per 
}cent. more for material, beat the English in 
| price, 


ale 


Steam. 


Notes on the Expansion of 


By RicHarp H. BUELL. 


FOURTEENTH PAPER. 


the shaft, or center of the en- | 
met with | 


If the probable steam consumption of a 


non-condensing engine, using saturated steam, 


and with a steam-jacket, is to be calculated, 
| the general formulas in 'Table A can be used, 
to 44 
and Table D con- 
tains the general formulas for the case in 


making 4, the back-pressure, equal 
|younds per square inch ; 


which the steam is superheated and the steam 
cylinder is not jacketed. 


The results of the calculation, for all the | 
| assumed cases of cut-off, using steam cylinders 


having the same dimensions as were given in 
the general table, are here tabulated in an ab- 
breviated form (Tables A and Z), which can 


| readily be extended by the reader who refers 


to the general formulas, 
The economical results for steam-jacketed 
engines (line 57, Table A’), calculated 


as 


theoretically, show a very small steam con- | 
sumption for the points of short cut-off, and 


all the results, in fact, are rather better than 
are usually obtained in practice. 

This is for the reason that steam jackets, as 
usually applied, do not act so efficiently as is 
Table WV shows 


/results of some experiments with non-con 
papers to con-| 


densing engine, jacketed cylinder, and _sat- 
urated steam, the effective horse-power being 
and the writer 
has found no reliable experiments which 


measured by a friction-brake ; 


fully confirm the theoretical figures in line 57 
But it is evident that if a steam 


girders should split well up, at least two- | 
thirds of the height, and the spread of the | 
lower portion, ina fore and aft direction, | 
should be as great as the distances will per- | 


There | 
will be plenty of room to pass between the | 


above 
These plates will be | 
in small sections, so that they can be easily | 


Steam. 
3 < Pont oF CuT-OFF. 
ITEM. = $ 
oe BS *istall| ¢> 2 ’ 
‘ cor Vetere, Oe l6 1-3 Y4 1-6 le 1-12 
| ro cte ack p x <= 
, ' yell for pin k ; M 59 | 90.5 | 87.7 | 77.6 | 648 | 55.7 | 43.8 | 36.1 | 28.3 
— pounds | Custion : k 65 |—| 5.2| 6.8] 7.5| 8.4] 9.7] 10.8 | 12 
er square + Corrected for back 
oe pressure, clearance t 29 | 90.2 | 87.8 | 76.7 | 68.4 | 54 | 41.4 | 33.6 | 24.8 
| : and cushion. , 
Provable « ffective ... e 30 | 85.7 | 82.9 | 72.9 | 60.2 | 51.3 | 39.3 | 81.9 | 23.6 
Probable effective horse-power... (E) 39 177 |177.3 178.7 184.6 |195.1 (219 1 245 200.3 
| Pounds { By piston displacement. Q 47 | 5883 | 4924 3933 | 3415 | 3244 | 38264 | 3885 3838 
ay am. } Condensed in jacket... (K) 76 5 141 263 356 426 554 675 9d0 
hourly } Total , hen ewes (w) V7 5888 | 5065 | 4196 | 8771 | 8670 | 3818 | 4060 788 
} ’* | Per effective horse-power...| (W) 57 | 33.3 | 28.6 | 23.5 | 20.4 | 15.8 | 17.4 | 16.5 | 15.9 
L.— Theoretical Results of Using Steam Expansively,| with all these drawbacks, the economy 


Cylinders. 


Pounds of 
steam 
hourly. pe 


DATA FROM TABLE G. 


POINT OF r 


CUT-OFF. Pounds of Effective effective 
steam horse- horse- 
hourly. power. power. 
| Full stroke. 5883 177 33.2 
34 55R2 178.9 31.2 
| 4 4034 180.2 22.4 
if 3611 188 19.3 
4 3506 202.3 17.3 
1-6 3619 228.6 15 9 
1-8 4031 257 3 15 7 
1-12 4480 821.9 13.9 


M.—Experiments Made with a Condensing Engin 


Condensing Engines, Superheated Steam, Unjacketed | 


realized in practice shows that the theoretical 
| figures are not very extravagant. 
| A summary of comparative experiments 
| with saturated and superheated steam, made 
in 1859, is given in Table 0, from data in 
3ourne’s ‘‘ Treatise on the Steam Engine.’ 
| These figures are of especial value and inter- 
| est, since they represent the results of long 
| continued trials; and it seems strange, in 
| view of the great economy realized at that 
| early date, that the use of superheated steam 
| isa motive fluid for steam engines has re 


e, Jacketed Cylinder, Using Dry Saturated Steam. 


‘ , ' ASeae Pounds of 
Number Diameter ee iss | Initia Piston ay er oe Steam 
o of Stroke, ~~ nt. | Pressure, Apparent |Speed, Feet = a Hourly per 
Experi- |Cylinder,| Inches. Ciearanea: | Founds per Cut-off. per rah ts Effective 
ment. | Inches. Satanic’ | ‘Saaare Minute. powes. Horse- 
| Inch. power. 
| 
| 1 118.8 067 429 123.1 20.7 
2 120.2 .125 421 17 21.3 
3 22 435 3.7 75.9 .155 426 12 21.4 
4 77.3 .25 | 428 163.9 22 
5 48 .42 | 449 133.4 26.8 
6 | 49.7 1 | 438 174.6 37.5 





Theoretical and 


THEORETICAL RESULTS. 
Pounds of steam hourly per effective 
horse-power. 
Point “i 
Cut-off. ; 2 nts 
Saturat’d er | Differ. |Pet Cent. 
Btamen: ieated ence. |°f Differ- 
Steam. ence. 
Fullstroke. 35.9 33.2 2.7 8.1 
%4 31.7 31.2 35 11 2 
6 26.6 22 4 4.2 18.8 
14 24.5 19.3 1.6 23.8 
4 23.4 17.3 61 35.3 
1-6 23.4 15 9 75 47 2 
1-8 24 6 15.7 8.9 16 7 
1-12 24.8 13.9 10.9 78.4 











VESSEL. 


| 

| ‘Alhambra,’’ Southampton to Lisbon and return.... 
| ‘*Colombo,”’ Southampton to Alexandria and return 
| ** Norman.” Southampton to Cape of Good Hope and 
“Ceylon,” Southampton to Alexandria and return. 


| jacket can be operated so as to prevert all 
} 


condensation of steam, other than that which 
| takes place within the jacket itself, and if 
| me 

| moisture so soon as condensation occurs, the 
| practical results cannot vary greatly from 
|those determined by theory. Few steam 
jackets act with this efficiency, and compara- 


ans are provided for draining the jacket of 


| tively few engines are supplied with abso- 
| lutely dry steam, for which reasons, the 
}actual economy is usually than the 
theoretical ; but it is believed that the figures 
given in line 57, Table A, can be practically 
realized, by careful attention to details of 
construction and operation, in 


less 


accordance 
with the principles stated in this discussion. 
The records of complete experiments on 
the use of superheated steam in condensing 
engines are somewhat rare, but a few results 
are given in Table V, from comparative tests 
made on the merchant steamers ‘‘ Georgiana ” 
and ‘‘ Adelaide,” and the U. 8. 
“ Eutaw.” 


naval steamer 
The steam consumption was not 
measured, except in the case of the ‘‘ Eutaw,” 
as given in Table V for points of cut-off .32, 
50 and .58. In these experiments, the 
amount of superheat was not sufficient to 
prevent all condensation, and the engines 
were not designed, in all respects, so as to 


| produce the most economical results ; but, 








N.— Per Cent. of Gain by the Use of Superheated Steam in Condensing Engines with Unjacketed Cylinders- 


Practical Results. 


PRACTICAL RESULTs. 


Pounds of steam or coal hourly per 
: indicatea horse-power. 
Point of 


Cut-off. _ 
‘¢ ae Super- ice, Per Cent. 
— d heated Diffe , of Differ 
sis Steam. es ence. 
.65 3.71 2.99 7 24.1 
.60 8.07 2.74 33 12.1 
58 31.4 26.1 5.3 20.3 
.50 82 7 25.1 7.6 30.3 
45 3é 2 91 x vg 16.2 
.B5 2.73 2.33 .40 17.2 
.22 30.6 28.4 2.2 7.8 


O.—Per Cent. of Gain by the Use of Superheated Sterm in Marine Engines, 1859. 


Tota, CoaL—Pounps. 


Per Cent. 


Se ad |S rheat- pie rp 
aturated Superheat: pitference. of Dilfer 

ence. 

sae 405,440 275.520 129,920 47.2 

ae 2,900,800 2,287,280 615,520 26.8 

return) 1,554,560 1,189,440 365,120 30.7 

3,364,480 2,201,520 1,072,960 46.8 


ceived so little attention from designers and 
builders of steam machinery. 

The all the 
principal changes which can be made in the 


discussion has now covered 
operation of simple engines, the theoretical 
calculations having been checked by practi 
cal data at every step. 
the 


close the discussion. 


A brief summary of 


theoretical results will appropriately 


a 


Truing Up Cable Transmission Wheels. 


3y A. B. LANDIs. 


To ensure a steady and even movement of 
a power-transmitting cable, it is absolutely 
necessary to have true wheels, which are not 
always so, even when new, as they are mere 
ly filled with the rubber blocks, and not turn 


ed. In my experience, only a slight lack of 
truth in these wheels causes them to be 


At first 
there is a slight waving motion of the cable, 
and finally it gets so that the jerking becomes 
very and intelerable, shaking the 
building in which the wheels may be located 

After wrestling awhile with this difficulty, 
using various means without avail, to prevent 
the lashing of the cable, I found the difticul 
ty to be in the wheels, which did not seem to 


come more and more out of truth. 


severe 
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a a { 
be much out of truth. As rubber is not the | 
easiest thing to turn with chisels, I made a 
tool as shown enlarged in Fig. 2. I took a 
piece of 1-inch round steel, about six feet 
long, bent an end on it as at Z, and cut it 
like arasp. The other end I bent at right 
angles to this, so as to make a good hand 
hold to control the tool sideways. Now by 
making a support A, and slowing down the 
speed (with the throttle at the engine) ¢ 
would be practicable, and holding the rasp 
steadily, so as to cut down the high points, 
the wheel can be speedily turned up, as the 
sharp rasp will cut down the rubber in an ef- 
fectual manner and make a first class job. It 
has no tendency to tear the rubber blocks 
out of After this operation has 
been accomplished, we have a steady and 





is 


position. 


Whenever cable wheels are refilled, they | 
should be trued up, and, as it is generally | 
inconvenient to take them down, the tool 
described will be found very convenient and 
efficient. 


even motion in the cable. 


<> 


New England Water Works Association. | 





We are informed by Secretary Coggeshall 
that the next meeting of this association will 
be held at Young’s Hotel, Boston, Mass., on 
Wednesday, Dec. 12th. The following is 
the programme : 

11 o'clock. Meeting of the Executive Com- 





| 
| 


mittee. Members are urged to meet 
promptly at the time designated. 
12 o'clock. General business meeting. Con- | 


sideration of all applications for member- 
ship, and any other business which may be 
presented. 
1 o'clock. Lunch will be served promptly at 
this hour. * Tickets, $1.50. 
20 clock. Reading of Papers : 
tion and Management of Water Works,” | 
Hon. Chester W. Kingsley, Cambridge, | 
Mass.; ‘‘ What the Safe Ratio of | 
Pumping Capacity to Maximum Consump- 


| 


| 
| 
| 
| 


‘ 


‘ Construc- 


is 


tion?” W. B. Sherman, C. E., Provi- 
dence, R. I.; ‘‘ Water in some of its 
Higher Relations,” Rev. D. N. Beach, 
Cambridge, Mass. 

roe -—_- = 


An Interesting Bridge. 
By Pror. Josepn TORREY. 


I ran across a very interesting little piece 
of bridge architecture during my travels this 


summer. I was in the northern woods of 


‘their place and fell onto the floor. 
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Fig. 1 














Truing ap Cable Transmission 


under teams, but not enough to be inconve- 
nient. As the bridge is built now, it yields 


| . . 
;}somewhat to high water, and by this very 


yielding probably breaks the force some- 
what. The entire floor system be 
swept away without injuring the main body 
of the bridge at all, and a few hours’ work 
would easily replace the floor. 

The bridge has been standing in its present 
position for 386 years, which I consider a 
pretty good record under the circumstances. 
At the time it was built, the town had grown 
tired of losing one bridge per year, and sum- 
moned a few engineers from different places 
to look over the ground and make recom- 
mendations. 


could 


None offered any satisfactory solution but 
an engineer from Lewiston, Maine, who pro 
posed a suspension bridge. His plans were 
considered carefully and accepted, and he 
Was moreover engaged to come and superin- 
tend the erection. The chains were imported 
from England, being obtained at a pretty 


| low figure, as my informant said ; his memo 


ry could not recall the amount. 

All work was done the ground, ana 
well and carefully done, too, as its record 
shows. 


on 


Several years after its completion it was 


exposed to a very severe test. During a very 


| long stretch of unusually bad winter weather, 


the bridge became covered to a depth of 
nearly two feet with snow and ice. The 
chains were also twice theif natural size with 
ice and snow. Under these circumstances, a 
heavy load of logs was being drawn across 
by a pair of oxen. The logs slipped from 
The 
shock snapped a link in one of the south 
chains, which, of course, parted and fell. 
The remaining chain, however, held the floor 
up, thus doing twice its allotted work. The 
broken chain was taken down, the link re 
placed by a new one made by the local black- 








Wheels, 
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the engineer who designed 
this little bridge, if, indeed, 
he is still alive. I should | 


like to know him. 
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of bellite 
placed in the midst of a pound of powder, 


boiler plate. Cartridges were 
which was ignited without exploding them. 
Some of them were placed upon a forge and 


“>: melted without producing an explosion ; the 
Bellite. }identical cartridges, or rather portions of 
~~ \ | aioe |them, being afterwards exploded by the 
Fh A new explosive, in-| Proper appliances, to show that they were 
| © * 
vented by Mr. Carl Lamm, | ®0t Inert. 
a Swedish engineer and| Bellite placed in boxes composed of 4 
; chemist, and which is being | deal boards failed to explode when cartridges 
oy introduced into England, | Of the same were exploded upon the top of 
* : } 


is called Bellite. 
according to the report of 


It seems, 


trials made with it—a full 
account of which is published in /ron—to 
possess some advantages peculiar to itself, 
the perhaps, its 
almost absolute safety from the danger of 


most prominent, being 
accidental explosion, 
Cartridges composed of bellite were placed 


upon end on a piece of iron boiler plate, and 
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Floor Supporting System 
AN INTERESTING BRIDGE, 

an iron weight of 1,120 pounds let fall upon 
them from a height of 20 feet. 
no explosion, though the cartridges were 


There was 


crushed out of shape. 
Pieces of the same cartridges were after- 
wards placed in tin cases and exploded by a 


Maine, and happened to hang out over night | smith, and the chain remounted without out- capped fuse, tearing a hole through the 
in the little village of Kingfield, at the ter | side help. It was 
minus of the Franklin & Megantic R. R.| apparently a good a f 
(about 14 miles of track 2’ gauge). Inan| job. Atall events, = ; 
after-supper stroll, my attention was arrested | the chain is. still [ ; : 2) 
by the neat litle chain suspension bridge, {there. + ia 
which crosses the Carrabasset river at that The bridge in- } hg 
place. On closer acquaintance, the good de-| terested me most \ e 
sign of the bridge, and its excellent adapta-|as being an_ in a 
bility to the place, with its spring freshets| stance of unusual Fig. 1 ‘ 
and ice, aroused my curiosity to know some-| sense manifested 
thing of its history, and what I was told by by a town in 
some of the older inhabitants of the town in-| search of a bridge. : 
terested me so much that I will give it to the | I know of no place " tg. ® J 
readers of the AMERICAN Macuintst. Iwill] where so litthe ©——~~— —————— 
tirst give some idea of the dimensions of the | judgment and or 
bridge and its construction. | dinary common sense is 

The span is 178 feet, the width about 12) ordinarily shown as in un- 
feet in the clear. The chains are four in| dertakings of this class. ‘ 
number, two on each side, carried over | The moral is: When you dys 
towers about 12 feet high. The towersare of| have a bridge to build, 
wood, protected carefully by a shingled roof, | decide as to what you a 
ind painted. They are apparently ample in| want, call in a thoroughly y 
strength, and very neatly designed. The} able and reliable engineer > 
chainsare anchored at the ends, at a depth of | (there are plenty of them), 2) 
‘feet, under a heavy iron plate, through|and let him make your M: J 
which the rod end of the chain is carried.| plans and specifications. ij L ‘ 
The plates are held down by plenty of scrap| Have him examine all KK foy 
iron and rocks. The floor system is support-| strain sheets and detail hk " Pi 
ed ina very simple way, represented by the |drawings, and make such 
drawing. The hangers A are 3” iron, and | inspections and tests of 
welded where the Y begins. The welding 1| material as are needed : 
examined with considerable care, aud it| Have your contract — in Fig. 3 
seemed to be excellent. The chains are ¢ | shape, and your engineer 
iron, made in England, and, together with the |in charge of construction, 
hangers, are kept carefully and thoroughly | and you will get a good 
painted. There is no lateral bracing for the | bridge. 
floor system, and no attempt at stiffening the I only hope this littl 

tructure vertically, It vibrates considerably | notice will meet the eye of A DRAFTSMAN’S KINK 





the box, breaking it up and scattering the 
contents about. 

Further experiments showed that its action, 
while equal, if not slightly superior to dyna- 
mite 


in force, was slower, and distributed 
over a greater 
that it 
left in the mine headings no noxious or in- 
the miners 
| from returning to their places immediately 
It is composed of di- 
nitro-benzole and nitrate of ammonia in cer- 


area. Finally it was shown 


gave out no flame in exploding, and 
vapors, which 


| jurious prevent 


after the explosion. 


| tain proportions, and then subjected to heat. 
o> 


LETTERS FROM PRACTICAL MEN, 


} Looks Like Slow Cutting Speed, 
Machinist : 
In the line of your reply to F, 


Kditor American 
W Pax 
Question 505, I have been running a wheel 
lathe for the last four years. I have obtained 
best results by running one revolution in three 
minutes, with a The steel | 
is a special steel made to turn steel tire. 
turned 13° in off of two pairs of 
wheels than 14 hours ; that includes 
putting in and taking out of lathe. 

Hian PRIVATE. 


56° center. use 


I 
diameter 


less 


in 


A Draftsman’s Kink, 
Editor American Machinist : 
Noticing 
for 


some very useful ‘* kinks” and 


your excellent 
paper, [send you sketch of a ‘‘ kink,” which 


rules the draftsman in 
need only to be used to be appreciated on 
such work as mentioned below. Having oc- 
of ratchet 
| wheels, with internal and external teeth, on 


casionally to make drawings 
| scale draw ings, With as many as 884 teeth on 
a 20-inch wheel, it was always with a feeling 
of dread that I commenced spacing the teeth 
for both points and roots of teeth, to say 
nothing of the numerous lines and punctures 
in the paper to spread the ink where the 
teeth are sharp. It was to avoid this tedious 
that IT had 


shown in Figs. 1 and 2. 


process the instrument made, 
the sketch (@ is 


a blade pivoted on, with a portion cut away 


In 


at @ equal to the depth of the slots e, and 
This 


After spacing the 


beveled on the edge f. instrument is 
}used, as shown in Fig. 38. 
points of the teeth, insert a needle in the 
drawing board at the center of the circle ; 
slip the instruments over the needle at one of 
the slots, and if the 
radial line straighten out the instrument and 
at 47, and the blade ( being cut 
away as at d, equal to the depth of the slot e, 
it radial line. For 


If both sides of 


face of the tooth is a 
use it as 


will make a the other 
angles use it as at A and L, 
the tooth are the same angle, reverse the instru- 
ment. This is also a very convenient instru- 
ment for making angular lines which cannot 
be made by fixed triangles, such as screw 
threads, springs, ete. By enlarging, it will be 
found very useful for the pattern maker, and 
| a very desirable addition to his * kit.” 


M. B. Kurtz. 


Troublesome Crank-Pins, 
Vachinist ; 


The one bearing that the average engineer 


Kditor American 


prides himself on 
other, fits 
|—is the crank-pin. 


watches closer than any 


up neater, and worries more over 





It ison his mind more 
}than any other one thing, particularly if it 
vives much trouble, And sometimes they 
will cause you to hustle around and dig out 
There are 


de 
builders 


lthe cause without much delay. 
that, defective 
lsigning, or some other fault that 
| never see in their own engine, cause trouble 


engines through valve 


every day. The nice point on such an engine 
is in keeping the brasses just so they won't 


wear in such a Case 


pound or run hot 
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is usually excessive ; I have seen cases where 
the engineer would touch the key every day. 
Probably the best way to drive a crank-pin 
key is to stop the engine, so that, in starting, 
the brass nearest the key will be loose. Then 
give enough steam to take up the lost motion, 
and with a lead pencil draw a line across the 
key, loosen the set screw, and a light touch 
will send the key home. Notice the philoso- 
phy of the use of the pencil, instead of the 
scratch awl. Again, with steam on, one can 
actually feel how loose or tight the brasses 
may be. 








a —a W 




















I saw a clever device that is worthy of 
place on some engines that are troublesome 
in this respect. The piece A is counterbored 
on one side and drilled for the two set screws. 
The stem has a collar to fit in counterbore of 
A. Getaset screw for ’ with a large head 
and drill and tap to fit the stem. Puta 3- 
inch hand-wheel or its equivalent on the top. 
The engineer had taken out the side set screw 
for the key, and, with his engine running 120 
revolutions per minute, would raise and lower 
the key as circumstances required. 
DUPLEX. 

Protractor, 
Kditor American Machinist ; 

The accompanying drawing shows a con- 
venient form of protractor for use by drafts- 
men. It is made of hard rubber, and, to- 
gether with the 45° and 60° triangles ordi- 
narily used, enables one to lay off any angle 
from 0° to 90° with considerable accuracy. 

The drawing is one-half size, and shows it 
set at about 9° 35’. 

As it is manipulated in the same manner as 
the triangles which are being used almost 
constantly, any draftsman can ‘catch on,” 
and use it correctly the first time. In this 
respect it is superior to all others of similar 
construction. 

Two fingers of one hand make the adjust- 
ment, leaving the other hand at liberty. 
The inventor believes the fact of 

its being constantly borrowed in the 
office where it was made is sufficient 
ground for giving it general notice, 
It is not patented, and will not be. 
HarvEY D. WILLIAMS. 
Instructor in Mechanical Drawing in Sib- 


le Y College , 


Back for Blue Print 
Editor American Machinist : 
I enclose a sketch of a back for a blue print 
frame, which has proven very satisfactory in 
It is intended to overcome the difficulty 
which is often experienced in obtaining a per- 
fect contact of the tracing to the glass. This 
it does by insuring a uniform pressure in all 
parts of the glass through the use of a sys- | 


Frame, 


use, 


tem of equalizing levers. The sketch shows 
one-half of a back for a frame of 30 by 36 | 
inches, the other half being a duplicate of | 
this. It is necessary that the back be made 
in two parts, to permit examination of the 
print without disarranging it. This require- 
ment is imperative in cloudy weather, and 
failure to meet it condemns some otherwise 
excellent arrangements, The general con- | 
struction is manifest from the sketch, but it | 
may be remarked that, in order to equalize 
the pressure at @, b, ¢, the levers d e are offset 


from the centers of a } and de, as will be 
readily understood. The levers are fastened 
together by a common wood screw at each 
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PROTRACTOR. 


joint. These should not be screwed home, 
but should be left a little loose, to allow a 
certain degree of flexibility to the system, for 


obvious reasons. 


If those of your readers who find it diffi- 
cult to secure good contacts will try this de- 
vice, they will find it to give as good results 
as any air bag or other expensive construction 
can give. 

Can any of your readers tell me how to 
make good prints in hot weather ? Our prints 
are superior, except during the heat of sum- 
mer, when they always look as though the 
paper had been partially exposed before put- 
ting the tracing over it. Others have the 
same trouble, and any information to the 
point would be of widespread usefulness. 

FREDERIC A. HALEY. 


“ rT oY _ 
Attaching Paper Labels to Metallic Sur- 
faces. 


Considerable difficulty is experienced in 
attaching paper labels to metallic surfaces 
by means of gum or paste, and if the sur- 
face is bright the label pulls off with very 
slight provocation. The difficulty, however, 
is said to be easily overcome by washing the 
surface of the metal with a strong and hot 
solution of washing soda, afterwards rubbing 
perfectly dry with a clean rag. Onion juice 
is then applied to the surface of the metal, 
and the label pasted and fixed in the ordi- 
nary way. It is said to be almost impossible 
to separate paper and metal thus joined.— 
Practical Engineer. 

oe 
An Inconsistency. 

Our English contemporary, Jron, says in 
a recent issue, under the title, ‘‘ Protectionist 
Blundering and Plundering ”’: 


















BACK FOR BLUE 


Amongst the recert decisions respecting 
the classification of articles in the American 
customs tariff, and the interpretation and ap- 
plication of the customs laws of the United 
States, given by the American Government, 
the following case beats the record. The 
Canadian steam vessel ‘‘ Geneva,” which was 
imported into the United States from Canada, 
and received an American registry under the 
special provisions of the act of March 8, 1879, 
was subjected to the payment of duty. This, 
in the present state of the American customs 


| laws, was natural enough. But what borders 


on the insane is that her machinery, although 
originally of domestic manufacture, was dis- 
allowed free entry as such domestic manu- 
facture, on the plea that, ‘‘inasmuch as it 
had become merged into the vessel, it was not 
returned in the same condition as exported.” ’ 


It is to be hoped that, after such an egregious 
demonstration of utter incapacity of grasping 
the first principles of political economy, we 
shall have no more complaints on the part of 
Americans as tothe falling off of their export 
trade. Such a straining of the letter of the 
customs laws of the United States is protec- 
tion gone mad. 

We think few will deny that this is a just 
criticism, and shows how a stupid official in- 
terpretation may defeat the prime object of 
the law. 

—_———_-qp>e——_—_- 


Practical Drawing. 





By J. G. A. MEYER. 
SIXTY-FIFTH PAPER. 
Problem 76. 
514. Development of cylindrical surfaces, con- 
tinued. 

Let the circle abe d, Fig.404 (page 7), be the 
vertical, and the rectangle a, a4 ¢, ¢,, Fig. 
405, the horizontal projection of a cylinder 
through which is passed a smaller one whose 
vertical projection is represented in Fig. 404 
by the rectangle h 4, j j,, and its horizontal 
projection represented by the circle A, ¢, j, 
k, in Fig. 405; the axes of the cylinders 
lie in one and the same plane, and this 
plane is represented by the center line 
ib,. It is required to find the developments 
of the cylindrical surfaces, with the lines of 
intersections drawn on these developments. 

Let us first find the development, such as 
is shown in Fig. 406, of the small cylindrical 
surface, and on this development construct 
the curves which separate the shaded part 
from the light parts." The shaded part in this 
development represents that part of the small 
cylindrical surface which is hidden in Fig. 
404; and the light parts in Fig. 406 represent 
those which in Fig. 404 are exposed to view. 


PRINT FRAME. 


Fig. 406 represents only one-half of the de- 
velopment of the small cylindrical surface, 
and this half is represented in the horizontal 
projection of the cylinders (Fig. 405) by the 
semi-circumference ¢, j» iy. 

To find the development with the required 
curves drawn upon it, we proceed in the fol- 
lowing manner : 

In Fig. 405 draw the diameter /, j, per- 
pendicular to the center line ¢ },. Divide 
the are 4, j, into any number of equal parts, 
say four; through the points of division 2, 3, 
4 draw vertical lines, cutting the circumfer 
ence a bed (Fig. 404) in the points 2¢ 8e and 
4e respectively ; it should also be noticed that 


line ¢ 7, cut the circumference a 6 cd in the 


points 5e and b. Prolong the line / 7 to any 
convenient distance towards /;, and make 7, 
diam. 4 j X 3.1416. 


9 


~ 


ks, equal to 


Divide the line 7, k, into twice as many 
equal parts as have been spaced off in the ar 
Jo ky; We say twice as many, because the 
line 7, 4, represents one-half of the circum 
ference of the small cylinder, whereas th¢ 
arc jg k, represents only one-quarter of the 
same circumference. Through the points 7, , 
k,, and also through the points of division 
2m, 3m, etc., draw vertical lines, terminating 
in the line¢, &,, whichis parallel toz, #4; ; the 
distance between the lines 7; k; and 7, k, 
must, of course, be equal to the length of the 
small cylinder. Through the points d, 2e, 
8e, 4e, 5e, in Fig. 404, draw horizontal lines ; 
the first cutting the vertical line through /, 
(Fig. 406) in the point 7; the second cutting 
| the vertical line through 2m in the point 2/ ; 
| and so on in succession, thereby obtaining the 
| points J, 27, 37, 47 and 5/. 

Since the axes of the cylinders lie in 
one plane, the curve 7 5/1 n will be sym 
metrical about the line drawn through 5, 
and therefore the line &; ” will be equal to 
the line7,/,; 2p 2n equal to 2m 2/, and so 
on; in this manner we obtain the points 7, 
2n, 3n, and 4n, The line drawn through 
the points 7, 24, 2n, n will be the re 
quired curve, and the rectangle 7, 7, kh; k., 
will be one-half of the development of the 
small cylindrical surface. 


The curve 0, 7, 83 is equal to the curve / 
5/7 n, and is found in a similar manner as that 
adopted for finding the latter. 

We have already seen that the develop 
ment shown in Fig. 406 is only one-half of the 
whole development. The other half is an ex 
act duplicate of the one just found. 

The principles upon which this construc 
tion is based are the same as those given in 
connection with Problem 74 ; the principles 
given in connection with Problem 59 are also 
applicable ; examine both and compare the 


constructions of those problems with the 


' construction of the present one. 


515. Zo find the development of the openings 
made in the large cylindrical surface by 
passing the small cylinder through it. 

Fig. 407 represents the development of 
that portion of the large cylindrical surface, 
which, in Fig. 404, is represented by the arc 
ad,and in Fig. 405 is represented by the 
rectangle @, 44, b, 54. Consequently, Fig. 
407 represents one-quarter of the large cylin- 
drical surface with one-half of one of the 
openings. To find the curve 54%, h, 5é (Fig. 
407), which is the boundary line of the open- 
ing, we proceed as follows: 

Divide the are d 99, Fig. 404, into any 
number of equal parts, say four; and 
through the points of division 6y, 7, 89, 
draw vertical lines, cutting the radius x, h,, 
Fig. 405 (drawn perpendicular to the center 
line 7 6,) in the points h,,,,h,, and also 
cutting the are A, ¢, in the points 6, 
7, 8. Prolong the radius h, x, to 
wards 8s,, to any convenient distance 
from Fig. 405. From s, on the line /, 
8, lay off in succession four points, 8, 
s,, 8%, and dy ; the distance between 
these points must be equal to distances 
between the points d, 69, 7g, 89, 97, in Fig. 
404, so that the line s, 2, in Fig. 407 will repre 
sent the development of the arc d 99. Of 
course, since the distances between the points 
d, 69, Ty, etc., are equal to each other, it fol 
lows that the distances between the points 89, 
&@, &,, etc., in Fig. 407, will also be at equal 
distances from each other. It will be well to 
remark that, in many practical problems, the 
length of the line s, 4,, which we have seen 
represents the developed length of the are d 
9g shown in Fig. 404, is obtained in a manner 
as just explained. Now, in order to obtain the 
correct length of the line s, /,, it is always 
advisable to divide the are d 9g into a greater 
number of equal parts than four; the reason 
for this will be apparent by referring to 
Problem 58 A. 
SION 8», &s, 8;, and 8, draw lines perpendicu 
lar to 8, Ay. Through the point 7, (Fig. 405) 
draw a horizontal line (which, of course, will 
and must, in all cases, be parallel to the 
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nter line A, #,) cutting the line 6, 6, in the | quired curve are laid off, and in Fig. 408 we parts, each of which will be similar to 54,, cylindrical surface ¢ de jf, we proceed in the 
‘int 5¢,; through the point 6 draw a hori-| have no such base? True, but it isan easy cc, in Fig. 378; and can find their develop- following manner, which we shall describe 
wntal line, cutting the line 6¢ 6% in the point | matter to establish in Fig. 408 such a base, ments by the method given in Problem 74. very briefly. 


+» draw also horizontal lines through the 
jints 7 and 8, cutting the lines 7¢ 7k and 8¢ 
in the points 7¢ and 8¢ respectively. Make 
5k equal to 8, 5é ; s, 6k equal to s, 6¢ and 
on. Through the points 57, 6¢, 7t, 8t, hy, 

_ Tk, 6k, and 5k draw acurve which will 

the required boundary line of one-half of 
ie of the openings. 

The rectangle a, a, b; 6, is the develop- 

nt of one-quarter of the cylindrical sur- 
ce, and is found in the same way as the de- 

lopment of any other cylindrical surface is 

und, as explained in previous problems. The 

velopments of the other quarters of the 
ame cylindrical surface are exact duplicates 
of that shown in Fig. 407, and when these 
are correctly laid side by side, so as to show 
ihe total development of the cylinder, they 
will have an appearance similar to Fig. 319, 
although this figure represents a development 
of a different kind of surface. 

These problems are of great practical value, 
as similar ones frequently present themselves 
in laying out work ; particularly in laying | 
out plates for boilers. For instance, let the cir- | 
cle abe din Fig. 404 represent the end of a | 
boiler, and A jh; b 5e the dome ; suppose, | 
now, that it is required to lay out a plate for | 
the dome. Here, then, we have a practical 
example, to which the solution of the last | 
problem is applicable, as will be explained | 
later. Leaving the thickness of the plate 
and the lap out of considera- 
tion, the surface bounded by 
the lines 7, &s,¢; 1, ks m, and 
the curve 7 5/ n, in Fig. 406, 
will be one-half the develop- 
ment of the dome. 

Again, suppose that the cir- 
cleabe din Fig. 404 repre- 
sents a wrought-iron shell, and 
the lines h, 9g, 5e 5f represent 
a wrought-iron circular pipe 
riveted to the inside of the shell 
so as to give a clear opening 
through it. Now let it be re- 
quired to lay out the plate for 
the circular pipe A, 9g 5e 5f. 
Leaving the thickness of the 
plate and lap out of considera- 
tion, one-half this plate, before 
it isrolled, will appear as repre- 
sented by the shaded part in 
Fig. 406. 

Directions. In the space 
marked Problem 76 draw two 
cylinders. The larger one is 
to be 8 inches diameter and 74 
inches long; the smaller cyl- 
inder passed through the lar- 
ver one, is to be 6 inches di- 
ameter and 124 inches long ; 
the axes of both cylinders are 
to lie in one plane, as repre- 
sented in our illustrations. 

Find the developments as 
hown in Figs. 406 and 407. 
Use 3 inch scale. 
Problem 76 A. 

516. In this problem we 
have four cylinders, as shown 

Fig. 408. All the cylinders 

ive circular bases, and their 

es lie in one plane, which is 
parallel to the vertical plane 
projection. It is required 
tind the development of their 





surfaces. 
This problem is given for 
e purpose of making applica- 
n of the solutions of former 
‘blems, and also for the pur- 
of giving a few practical 
ts by which labor may be 

ved, 

lo find the development of 
cylindrical surface c d ¢ f 
408), we apply the con- 
ction shown in Figs. 378, 
given in connection with 
‘lem 74. Here the ques- 
inay be asked: How can 
construction be applied, when in Fig, 378 
have a base at right angles to the axis of 
cylinder, from which the points in the re- 








Through the point j, which bisects the line 
i. 2m 3m dmim tp 3p 2p k, d f, draw the diameter ¢ j perpendicular to 
df. On this diameter describe the semi-cir 





cle i577, and divide thelsemi-cireumference 
¢ 4) j into any number of equal parts, say 
eight. Through the points of division 2/, 3), 
ete., draw lines parallel to d f, terminating 
in the lines ¢ dand ¢ f, and cutting the diame- 
ter 7) in the points 27, 32, ete. 

Now see Fig. 409. Make the line 4: / equal 
diam. ¢ j. & 3.1416 


» 


~ 


to the , and divide the 





line & / into the same number of equal parts 





as have been spaced off in the semi-cireum 
ference ¢ 5j j. Through the points / and /, 
8. and also through the points of division /, 4, 
Ky, etc., draw lines perpendicular to the line 





| 


eee = 


























| Ax.SFrom the point / as a center, and with 

i; k, afradius equal to ¢ ¢ (Fig. 408), describe two 

4 ds b. short arcs cutting the perpendicular ¢, ¢, in 

the points ¢, and e, ; from the point /, as a 

center, and] with a’radius equal to 2¢ 2d, de 

scribe two short arcs cutting the perpendicu- 

| _ lar 2¢ 2e in the points 2¢ and 2¢ ; in a similar 
‘uhhh, |a°, manner ,find the points 3c, 4¢, 8e, 4e, ete.. 

| . on and draw the curves through the points so 

i) found. The curves cy 5¢ dy, ¢, 5« J and the 

_ lines ¢y ey, dy fy Will form the boundary of 

the development of one-half of the cylindrical 

surface ¢ de f; the other half is an exact 

a; duplicate of the one just found, 
Remarks relating to the other figures will 
ae be given in our next paper. 
y In Fig. 408, the conditions are such that the 
Jy angle b df is equal to the angle h f d. (For 

/ \ By the method of denoting angles, see Art. 35.) 9 A number of the nail manufacturers be 
tHe ‘) Now it must be easily perceived that, by longing bag the W ng Cut Nail Association 
rye a % /] drawing the line ¢j through the center of the pete in W heeling on Tuesday, to consider the 
Vg  / Ye line d_f, we obtain two cylindrical surfaces, state of the nail trade, and to take measures 





h 





























by drawing the straight line ¢ 7 perpendicu- edi jande fé j, which are exactly alike. provided for, and that the 
lar to the axis of the cylinder. This line ij Therefore, in order to save labor in finding construction of the 
will divide the cylindrical surface into two the ‘development (shown in Fig. 409) of the copied on this side, 


to counteract the demoraliza 
tion of prices. A dispatch 


af ‘ ° ~ « ») s ss ° 
2n Bntne 6 5 £3. 2éy, Says the result will probably 


; 
| 
| 
| 


‘ . 
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| | be an association of the lead 
ing mills in the West, with a 
view of establishing a uniform 
rate for the product, and to 
put acheck to the cut-throat 
business now practiced. A 


| 
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My harmonious agreement was 
reached at the meeting. It 
provides for a guarantee fund 
as a pledge of good faith 
from each mill, and will go 
into operation at a very 
early day.—American Manu 
Sacturer. 


ae — 


A correspondent of — the 
New South Wales Railay and 
Tramway Review says: 

Referring to the sleeping- 
car, a brief history of its in 
vention will be found in An- 
drew Carnegie’s ‘‘ Triumphant 
Democracy.” The inventor, 
who is described as a_ tall, 
spare, farmer-looking kind of 
man, was T. T. Woodruff. 
The first two cars used were 








run on the Pennsylvania Rail 





road. Seeing that the cars 
would be a paying venture, 
Geo. M. Pullman laid plans 
which resulted in his gaining 








Fig. 408 as Peat b; the entire monopoly of making 
them. At the present time 
this company has a_ paid-up 
capital of about £6,000,000, 

0; and its ramifications extend 

everywhere. 

; —__—__+e-+—__—_- 

= . See 2 
+ | Several of our contempo- 
| raries are worrying over the 
° fact that structural weakness 

: P. : ie 

mh % 5 has been shown in the British 


gunboat ‘‘ Scout,” after which 







it is supposed some of our 
own gunboats in process of 
construction have been mod 
Md. eled. We have reason to 
believe that this has been 
mistakes in the 
‘“Seout” will not be 


Fig. £10 
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| chokes the life out of him. 


| by him, ten times as much as is paid upon 


|equal value, but is held idle by a speculator 
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the burden of 
that it is impossible for some of the manu- 
facturers to bear it, the result being that 
many of the silk mills have, as their business 


taxation has become so high 


increased and greater capacity was needed, 
built what are called annexes in the smaller 


towns of New Jersey and Pennsylvania, 
where taxes are very low, and cheap labor is 
to be obtained. 

Thus Paterson is deprived of the benefit 
to accrue to her as a result of 





which ought 
| the natural growth of her leading industry. 

| It is stated that the population of the town 
|has doubled within a few years, the growth 
1 caused chiefly by the development of 
| which is now so_ seriously 
| crippled by This ap- 
| pears to us to be a plain case of killing the 
that lays the golden egg, and calls to 
mind some of the absurdities of the usual 
system of levying and assessing taxes in man- 
Most towns consider the 


being 
the silk industry, 
municipal taxation. 


| roose 


ufacturing towns. 
development of manufacturing enterprises 
within their borders desirable, but in 
many of them the plan pursued with respect 
to taxation would seem to be especially de 
signed to discourage the growth of manu- 
factures, and, onthe other hand, to encourage 
that which has a direct effect in hindering 
the growth and development of a town. 

The establishment of manufacturing enter- 
prises ina small town is often determined 
partly by the low rate of taxation. Nosooner 
are the factories fairly under way than the 
| litule town commences to be a big town. The 
| outlying farms are bought up by speculators 

/and staked off into building lots and streets. 

The selling value of this land is thus multiplied 
| to two, three, and often ten times the value it 
had before the manufacturers came, and the 
streets opened up through it, the extension 
of the 
volve 


too 





water-works, gas, sewerage, etc., in- 
heavy expense, which must be met 
by taxation. The rate of taxation need not 


be increased to meet this extra expense, if a 


' rational system of assessing values were fol- 
lowed. But, instead of this, the speculators 
are generally able to get their vacant lots as- 

|sessed for taxation at a mere nominal figure, 

| upon the plea that they are unproductive, 
and therefore should not be heavily taxed. 

Thus the total assessed valuation of taxable 

property is kept down and prevented from 

| keeping pace with the cost of new improve- 

/ments, and the extension of the municipal 

| departments, which of course necessitates 

lan increase of the tax rate, and the man- 
ufacturers, being unable to on the 
plea of unproductiveness of their property, 
pay the full penalty of their en- 
terprise. Thus it is that they not 
only cause, by their employment of labor, 
the growth of the town, and the consequent 
rise in value of the land-speculators’ property, 
but are made to pay the cost of improve- 
ments, new streets and enlargement of the 
municipal departments generally, which in 
no way benefit them at all as manufacturers, 


escape 


have to 
seen 


but are solely for the benefit of the specula- 
tors, who reap their 
value of their property, 


the rise of 
they 


harvest in 


though con- 


tribute nothing to the growth of the town in 
any way, employ no labor, and produce 
nothing whatever. The low valuation as- 


sessed upon idle real estate held for specula- 
tive purposes, upon the plea that it is unpro- 
Such real estate often 
is more productive (of money which 
into the pockets of the speculator) than is 
|the property of the manufacturer with his 
capital and labor added. 

The the sea is 
the land-speculator, who follows everywhere 
neck, and 


ductive, is a humbug. 


goes 





manufacturer’s old man of 


he goes, clings about his _often 
If there is any justice in making a manu- 


facturer pay, in taxes upon the land occupied 


which 
of exactly 


vacant land across the street from him, 
is, exclusive of improvements, 
in anticipation of a further rise in value, we | 
would like to have it pointed out. 

It often happens, that while the manufact- 


| 
Manufactures and Municipal Taxation. | 


The complaint comes from Paterson, that | 
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the town, and the consequent increase of 
values, the speculator, who does nothing to- 
wards this, makes the most money, and it 
would seem as though he should pay more 
taxes for keeping lots idle and hindering the 
growth of the town, than the manufacturer 
pays for using his lots and helping the growth 
of the town. Is not this a common-sense 
view of the matter? 


———__ +> —_——_ 


A Magnificent Gift. 


I. V. Williamson, a wealthy gentleman of 
Philadelphia, has given $5,000,000, with the 
if needed, to 
where boys can 


prospects of more to come, 
found a mechanical 
be taught trades. 

Mr. Williamson, being eighty years of age, 
has wisely put the matter into the hands of 
prominent citizens of Philadelphia, who will 
attend to all the details, over which he has been 
busy for two years. The gift is magnificent 
in its proportions, and we trust that, like 
Peter Cooper, the donor may to live see his 
plans successfully carried out. 


school 


———_e 


Electric Motor on the L Road. 


Daft’s electric motor 
November 26th, on the Ninth 
avenue L road. It was attached to three 
cars, carrying about 120 guests and a few 
officers of the company. The run was made 
from 14th to 50th street and return; time 
from 14th to 50th street about nine minutes. 
The motor seemed to work successfully, and 
another trial is soon to take place. Whether 
the electric motors will do the work required 
of them in the regular service is still a prob- 
lem, which can only be solved by trials and 
experiments. 


A trial 
was made 


trip with 


-= 


The idea of compared 
with other means of propulsion—propelling 
a boat by means.of discharging a jet of 
water astern froma pump, comes up serenely 
every few vears as something new. Just at 
the present time, according to the daily press, 
a New York gentleman has ‘‘ invented ” this 
plan of propulsion, and the ‘‘ invention” has 
been capitalized at several million dollars. 
The idea of propelling a boat in this way 
itself in the early days of the 
steamboat, to an observing mechanician, 
from discovering that a small water bug got 
ahead by similar means. And the scheme 
has been tried a number of times during the 
past fifteen years, but it has always been 
found costly and unsatisfactory. 

Another invention in steamboat 
propulsion, that has more of novelty, but, 
probably less of utility, consists in exploding 
gas in tubes, the reaction against the water, 
of course, moving the vessel. There is, we 
think, nothing in either of these schemes that 
renders the abandonment of the screw 
paddle-wheel imminent 


successfully—as 


suggested 


recent 


and 


ie <aiee 

We desire to obtain a clean copy of No. 2, 
Volume II, of the AMERICAN MACHINIST, in 
condition for binding, and will pay 
dollar for it. Sender should put his name 
on the wrapper, and write us a line, advising 
us that it has been sent. 


one 


—_— 5 —E 
Literary Notes. 


PREPARING FOR INDICATION. Practical Hints, 
the result of twenty-three years’ experience with 
the Steam Engine Indicator. By Robert Grim- 
shaw, M. E. 

This is a small book of 56 pages, and con- 
tains numerous illustrations of indicator rigs, 
manner of attaching the indicator to the cyl- 
inder, etc. No doubt engineers who use the 
indicator will find the book valuable. It is 
published by the Practical Publishing Co., 
21 Park Row, New York. Price $1.00. 


TWENTY YEARS WITH THE INDICATOR. Be- 
ing a practical Text Book for the Engineer or 
Student, with nocomplex formulas. With many il- 
lustrations and rules as tothe best way to run any 
Steam Engine to get the most economical results. 
How to adjust valves and valve motions correct- 
ly. Full directions for working out horse-power, 
the amount of steam or water per horse-power, 
economy of fuel. The author's original and cor- 
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exactly where the steam valve closed, a) 
whether valves leaked or not; extended di; 
tions for attaching the indicator, what moti.:s 
to use and those not to use Ful! directions 
computation of power by planimeter and ot}. 
methods, with many tables and hints. Newly 
ranged and complete in one volume. Seve: 
Tbousand. By Thomas Pray, jr., Consulting 
Constructing and Civil and Mechanical Engine: 
member of various societies, etc. New Y: 
John Wiley & Sons, 15 Astor place. Price $2.5 
The subject matter of this book was w: 
ten by the author for the Boston Journa 
Commerce, while he was editor of that jour 
On its first appearance in book form, it \ 
issued in two volumes ; these are now « 
solidated into one volume, making a la) 
book of 284 pages. The articles are in | 
form of lessons, and the diagrams, of whi 
there is a large number used for illustrati: 
are from actual practice. As issued in t\ 
volumes, the work has met with a read 
sale; in a single volume it will be fou: 
more convenient for reference. 
the book is $2.50. 


The price of 


We have received from the American Ir 
and Steel Association a 24-page pamph!| 
which is a collection of statistics to the ¢! 
of 1887, relating to the iron and steel indu 
tries of the United States. together wii) 
statistics enabling a comparison to be mad 
between this and other countries, especial |, 
Great Britain, with respect to the grow!) 
and volume of those industries, and the pric«. 
of their products. The pamphlet contains » 
great deal of valuable information ein : 
these matters, which will be of great assi: 
ance to those who are interested in, or wh 
wish to make a study of these matters. On 
of the tables shows that the United States 
are the leading producers of rolled iron, ani 
second only to Great Britain in the produ 
tion of steel. It is shown that we produc 
29 per cent. of the world’s annual output 0! 
pig iron, and 35 per cent. of its annual outpu 
of steel. Another table shows the prices 0! 
pig-iron, bar-iron, and iron and steel rails in 
the Lnited States for each year from 1846 to 
1860, and from 1874 to 1887. 

The figures given for the latter period 
when computed, show a decline in price of 
pig-iron of 30.57 per cent. Bar-iron declined 
during the same period 27.34 per cent., and 
steel rails 60.61 per cent, The table giving 
the prices of the same products during th: 
same period (1874 to 1887) in Great Britain 
shows a decline in price of pig-iron of 56.36 
per cent., bar-iron 59 per cent. (this is an 
average of the two varieties quoted), and stec! 
rails 71.74 per cent. 

Accompanying this pamphlet is anothe: 
which brings the information down to tl: 
end of the first half of the year 1888, vi\ 
ing an account of the pee of the iron i: 
dustry in the South, and an account of tli 
use of natural gas in the manufacture of iron 
and steel in the United States. The price of 
the first named pamphlet is $1.00, the pric 
of the other not being given. 


PIONS ano 
(jue inswens 


Under this head we propose to answer questions se? 
us, pertaining to our specialty, correctly, and accordi) 
to common-sense methods. 

Every question, to insure any attention, must invar 
ably be accompanied by the writer’s name and address 
If so requested, neither rame, correct initials nor loc: 
tion will be published. 











(5380) H. W., Catlettsburg, Ky., writes 
Please give me instructions in the method 
making blue prints. A.—See answer to Questi: 
449, AMERICAN MACHINIST, Nov. 5, 1887. 


(581) J. F. J., Johnstown, Pa., writes : T 
settle a dispute, please state how many pounds 0! 
steam will be equal to one pound of compress¢ 
air? A.—We do not understand your questio! 
State the points in dispute and we will answer. 

(582) Reader, , writes: [havea greu 
desire of becoming a sea-going engineer; am 
good machinist and have a good _ practica 
knowledge of steam engines. I am not situated 
a locality where I can watch for a chance. Ho 
shall I proceed to obtain a position? A.—We shou 
advise you to obtain employment in a first-clas 
establishment in which marine engines are buil' 








urer, by_his operations, causes the growth of 


rect application of the theoretical curve, to show 





and establish a reputation as a first-class machini> 


pl 
al 
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nd as aman of intelligence, trustworthiness and 
sobriety. Then make known your wishes, and we 
believe you will have no difficulty in obtaining the 
desired position. 


538) C. A. R., Williamstown, W. Va., 
eends us asketch of a diagonal boiler brace, and 
sks: Please give me a rule for firding the stress 

which this brace can be subjected. A.—See 

swer to Question 314, in our issue of July 23, 1887, 
and also answer to Question 5(5, Dec. 10, 1887. 


534) R. O., , Conn., asks: Can gas be 
compressed ? If so, how small a space can 1,000 
cume feet be forced into? A.—Gas can be com- 
ssed. The space to which it can be compressed 
n practice will depend on the strength ot the vessel 
into which it isto be compressed, and the available 
power to do so. 


535) G. A. N., Aberdeen, D. T., asks: Is 
a locomotive a Friiah or indirect acting enginey If 
direct, what makes itso? A. We understand a di 
rect acting engine to be one in which the projected 
motion of any point in the crank-pin, the plane of 
projection being perpendicular to the axis of the 
pin, has the same direction as that of the motion of 
any pointin the piston. According to this defini- 
tion, the locomotive is a direct acting engine. 


536) W. L. 8., Washingtonville, O., asks: 
1. How much lap should be given to a slide valve 
for anengine whose steam ports are 1 inch x 14 inch? 
{,—The lap will depend on the point of cut-off, 
which you do not give. 2. Should the throw of 
the eccentric be equal to the sum of the width of 
the steam port and the lap? A.—The eccentricity 
of the eecentric should be equal to the sum of the 
width of the steam port and the lap; sometimes it is 
made a little greater. The throw is equal to twice 
the eccentricity. 


(537) H. B., Harrison, Me., writes: I 
would like to hear from some of the readers of the 
AmERICAN Macarnist, their method of finishing 
quick-running steel journals like buzz planer, saw 
arbors, etc.; what kind of files they use, ete. A.— 
Perhaps some of our readers can give this corre- 
spondent some points in regard to this matter, and, 
though our opinion is not asked in the matter, it is 
proper to say that files should not be used on such 
journals at all, but they should be finished by 
crinding or lead lapping atter turning. 

(5388) S. H., New York, writes: Can you 
tell us a good cement, or what will make a perma- 
nent joint between two cast-iron plates? It must re- 
sist steam and water, say up to 150 pounds’ pressure. 
A.—Some engineers use for faced joints common 
drawing paper soaked in oil. After a short time 
the heat of steam converts it into a substance like 
parchment, so that it is practically indestructible. If 
the cast-iron plates are not faced, but are moder- 
ately true, a rubber joint may answer your purpose. 
If the plates are very rough, you may be compelled 
to drive a rust joint. 

(589) C. A., Bucyrus, Ohio, asks: Which 
is the cheapest method for silver and nickel plat- 
ing? And which is the best book which treats on 
thissubject? A.—The method varies with the dif- 
ferent kinds of material to be plated. Some of 
these methods are also patented. It seems to us 
that the only way to obtain the information whicb 
you seek, is to engage in an establishment in which 
such work is done; or, if you intend to start a busi- 
ness in this line, engage a competent person to as- 
sist you. We do not know of any books treating 
on this subject, and therefore cannot recommend 
any. 

(540) B. T., Marietta, Ohio, asks: Please 
tellus what qualifications an applicant for second 
engineer's license must possess to obtain such from 
the supervising inspectors of steam vessels? A.- 





— 





See answer to Question 820, in our issue of July 7, | 


i888, 2. Is there any benefit derived from running 

a stream of cold water on a piston-rod to keep hemp 

packing from burning out as soon as the steam 

pressure is 170 pounds? A.—No; itis bad practice. 
under the care of good engineers, who will take 

care that the stufting box gland is not screwed up 

too tight, and will keep the cylinder lubricated, 
ich trouble will not occur. 

(41) E. C. G., Brooklyn, N. Y., writes: 
Will you please inform me why, in answer to Ques- 
tion 510, you gradually increase the power-transmit 
ting capabiity of leather belting from 1 horse power 
: = 750 feet per minute traveled by a one-inch 

, to over 2 horse-power per inch in width of a 
12-inch belt, traveling at the same speed’ 4 —Be- 
cause a 12-inch belt is made thicker than a belt one 
inch wide. It must also be understood that, de- 
termining by the width of toe belt, the power re- 
quired to drive a machine gives only approximate 
results, as we have stated ; and the belt should not 
be considered, so to spcak, to be a dynamometer. 


F. H., Fall River, Mass., sends us 


number of cast-iron plates 8 feet x 12 inches x &% 
inch thick. 
different lengths. 
holes across them at the desired length, and split 


AMERICAN 


(548) E. F., ——, [havea 


Ind., writes : 
I would like to cut these plates into 
I have been drilling a row of 


the end off ; but this is too slow a process. Would 
you p.ease jet me knowif I could cut them off 
with a saw, the kind of saw, and its speed? A.— 
We believe you can cut the plates with acircular 
saw. The speed of the saw will depend on the 
quality of the casting; probably a speed of 300 feet 
per minute may answer your purpose. 2. A cast- 
iron column, which has sprung in the sand, and 
whose transverse section is similar to that of a 
channel iron beam, depth of face, 8 inches, width 
of flanges 27 inches, length 20 feet; can it be 
straightened’ A.—We believe not; the cheapest 
and best way will be to re-cast it. 


(544) A. B., Woonsocket, R. I., writes: 
1. Will you please inform me if the use of soda ash in 
boilers would be apt to eat away thescale? Would 
it cause the tubes to leak, which are a little poor? 
A.—soda ash is sometimes used with good effect, 

for the prevention of scale, and when the formation 
of scale has ceased, the old scale is liable to drop 
off gradually. The best way would be to have the 
scale analyzed, and then use such compound for 
the prevention of scale as may be determined by 
the analysis. We do not believe that its use wii in- 
jure the flues ; yet, if they are poor, as you state, we 
would strongly advise you to take the flues out and 
replace them by perfect ones, whether you usea 
compound or not. 2. About how much per week 
should be used for 75 horse-power boiler? 4A.—You 
may commence with about two pounds per week : 
this quantity may be increased a little, should cir- 
cumstances require it. 3. Will its use eat the oil in 


the cylinders? A.—No. 
(545) C. B., South Boston, Mass., writes: 


We wish to cast iron around a steel or iron shaft, 
the length of the casting being 4 feet 6 inches, and 
the thickness of metal is from 1 inch to 2% inches; 
the shaft 1s 2 inches diameter. and extends beyond 
the casting 3inches at each end. Will pouring the 
iron weaken the shaft, or change its length. or 
spring it? A.—It will not weaken the shaft, except 
as it may, by annealing it, reduce its stiffness 
slightly, neither will it materially change its length. 
It will spring the shaft to some extent, but, as you 
will make an allowance for turning the journals 
after the casting is cold, we do not see as this will 
be a serious matter. Casting rolls, ete., on 
wrought-iron centers, and afterwards turning the 
ends, is very frequently done. We have never heard 
of the use of steel centers. Some precautions are 
necessary to make a good job. You will find the 
matter quite fully discussed by correspondents of 
the AMERICAN MACHINIST, in the issues of May 9, 
23 and 30; June 6, 20 and 27, and Aug. 1, 1885. 

(546) W. H. E., Reading, Pa., writes: I 
have been a subscriber of the AMERICAN MACHINIST 
for eight years, and have never seen an illustration 
of a working model of the valve motion. Iam a 
machinist, and would like to know more about 
valve motion, and I think that a working model 
would be just the thing. I want to make one, which 
can be adjusted to suit a wide range of engines, 
but I want to see one first. such as they use in 
drawing-rooms. 4.—You will find an illustration 
of alink and valve motion model on page 1, May 
26, 1883. No doubt but that a model wil! greatly help 
you to understand the link motion, and will be ot 
great usefulness. But after you have once mastered 
the subject, and also understand mechanical draw- 
ing, you will not need a model for laying out a valve 
motion. Good draftsmen work it all out on paper, 
and, atter the details of the valve motion have been 
determined, may sometimes have a model made, 
simply for the purpose of checking the correctness 
of their design. Very few drawing offices have 
such a model as you desire to make. 





USINESS {SPECIALS cIALS 


Transient Advertise ments 50 “cents a line for each 
insertion under this head. About seven words make ¢ 
line. Copy should be sent to reach us not later ote 
Thursday for the ensuing week's issue. 





Gear wheels and g-cutting. 
Link Belting. 

Send tor Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


The Best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 


Grant, see adv., p. 16. 





two sketches of a universal joint. In both sketches 
one shaft is horizontal, the other making an angle 
of 45 degrees with the former. The difference be- 
tween the two sketches is that in one sketch the 
bin through the horizontal yoke is placed in a direc- 
Non towards the horizontal shaft, away from the 
bin in the oblique yoke. In the other sketch, the 
pi through the horizontal yoke is placed in a di- 
rection towards the oblique yoke, the distance be- 
tween the pins being the same as before. The ques- 
is then asked: Which is the best of the two 
nethods to couple them’ A.—There is no choice 
between the two methods ; neither is good practice 
‘he axes of the pins, or rather pivots, should lie in 
ame plane, 


The improved Justice Hammer. Williams, White 
& Co., Moline, U)., manufacturers. 
-attern and Brand Letters. Vanderburgh, 
& Co.,cor. Fulton and Dutch sts., New York. 
Ria Swift’ Sight Feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 
R. Dudgeon, 24 Columbia st., New York. Im- 
proved Hydraulic Jacks and Roller Tube Expanders. 
‘“ Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y 
Selden Packing, for stuffing-box. with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y. 
Brown & Sharpe Mfg. Co. have a line of ma- 


Wells 
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Ice and Refrigerating Machines, 131 sold, and all 
successtul. David Boyle, 521 Monroe st., Chicago, Il. 


Mechanical drawing taught by correspondence. | 
Thoroughly practical. I. Donald Boyer, Dayton, ©. | 
The Waterhouse Electric and Manufacturing Co., 
Hartford, Conn., have a steady are light for 
tactory lighting. 
For the latest 
Drilladdress the M. 
son st.. Chicago, Ill. 
Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. | 
Frasse & Co., 92 Park Row, N. Y. 

Upright drills, improved, sizes 21"’, 23/’, 25/’, 28", 
82’’, 36’ swing: fineity made and great capacity. 
Currer & Snyder, Worcester, Mass. 

Most sensitive and durable Damper Regulator 
made ; works within one pound; send fOr circular. 
T. Kieley, 11 W. 18th st., New York 

Patents obtained. Patent litigation conducted, 
R. G DuBois, Patent Attorney, 928-930 ** F” street. 
Washington, D.C. Correspondence invited. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Dec. 1, p15, Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 
Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else 
where. Montgomery & Co.,105 Fulton st.,N Y City. 
See illustration of improvements in Hooks for 
Steam Engines, in Nov. 24 issue. For particulars ad- 
adress T. C. Dill Machine Co., 726 Girard av., Phila., Pa, 
With my System, Exhaust Steam Heating costs 
nothing for tuel; Live Steam Apparatus altered to 
Exhaust Satisfaction guaranteed. Geo. A. Bar- 
= 15 Cortlandt street, New York. 

H. Hoffman, consulting engineer, 108 Liberty 
ie "ae 3, N. Mechanical engineering 1n all its 
branches, working drawings for the transmission 
ot power by steam, water. air and electricity. 
Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing gray iron cast 
ings in large quantities can make money by corre 
sponding with Rawson Mfg. Co.,Hornellsville, N Y. 
A system of easy lettering by J. H. Cromwell, 
giving 26 forms of alphabets. The space to be 
lettered being divided into squares; simple and 
effective. Pric J 50 cents. Catalogue ot books tor en- 
gineers free. E. & F. N. Spon, 12Cortlandt st , N.Y. 


Special facilities for the manufacturing of all kinds 
of hght macninery, hardware and novelties, by con 
tract or otherwise. Presswork and stamping done 
on short notice. Estimates furnished. Punches, 
dies and special tools made when required. Rocka 
way Mig. Co., 3 E. 14th street, New York. 

‘ Indicator Practice and Steum Engine Economy.”’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price §2, 
postpaid. Pubtished by John Wiley & Sons, 15 
Astor Place, New York. 

‘Binders * for the AMERICAN MACHINIST. Two 
styles, the “ Common Sense.”’ as heretofore sold by 
us, and mailed to any address at $1.00 exch, and 
the ** New Handy,” mailed at 50c.each. The former 
has stiff board covers, while the latter has flexi le 
covers. with full page opening flat. Either will hold 
the entire ! 52 issues of any volume. AMERICAN Ma- 
CHINIST Pup’G Co., 96 Fulton st., New York. 


‘Practical Drawing.” By J. A. Meyer. The 
above series of articles now he in the AMERICAN 
MACHINIST, Should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including Nov. 3, 1888 issue, 62 arti- 
cles have been so far published. Copies containing 
these articles, sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st., New York 


By J.G.A, 


improved Diamond Prospecting 
C. Builock Mfg. Co., 138 Jack- 


** Modern Locomotive Construction.” 
Meyer. The above series of articles, now running 
inthe AMERICAN MACHINIST, are attracting the at- 
tention of rai way mechanics all over the world. 
Commencing with the June 27, 1885 issue. 76 articles 
bave thus far appeared up to and including the 
Oct. -7, 1888 issue. Copies containing these arti- 
cles sent by mail to any part of the U.S. or Canada 
at 5 cents each. AsERICAN MACHINIST PUBLISHING 
Co., 96 Fulton st., New York 














H. C. 


Devlin will build a foundry at New Birming 
ham, Texas. 

The Eutawville Railroad Co. 
shop at Sumter, 8. C. 

S. R. 
factory at Jackson, 


will build a machine 


will start a sash and door 


Miss. 


Conger manu- 

D. Congdon & Son will build a planing mill and 
a shingle mill at New Berne, N, C. 

J. B. McElrath is interested in starting 
mill and wagon factory at Centre, Ala. 

The Haskell & Barker 
Ind., will build a forge 

The factory of the Steam Gauge and Lantern Co., 
Rochester, N. Y., lately burned, is being rebuilt. 

The 
has been 
WN. Y. 

All the departments of the steel 
Bethlehem (Pa.) Iron Company, 
operation. 


a saw 


Car Co., Michigan City, 
» shop 150x164 feet. 


Adams Furniture and Manufacturing Co. 
incorporated, to operate at Watertown, 


plant of the 


have been put in 


The Rowan Knitting Co. is building a knitting 


9 





It is said that the Falls City Malleable Iron & 
Steel Co., of Louisville, Ky., will soon put in ma 
chinery to test their process for manufacturing 
tool steel 

The works of the Apollo (Pa.) Iron & Steel Co 
are to be improved by the erection of at least one 
additional sheet mill, and possibly an additional 
steel furnace. 

The Walker Manufacturing Co., Cleveland, Obio, 
issue three large prints of cable railway n achinery 
made by them. They are preparéd to furnish out 
fits for cable railways, 


Work on the Louisville & Nashville Railroad 
shops, at Decatur, Ala., is again in progress. It is 
expected that these shops. at which 1,000 men will 
be emp’oyed, will be finished by spring. 


There is water-works agitation at Beaumont, Cal.: 
Toronto, Can.; Marble Falls, Tex.: 
Scottdale , Pa.: 
Stayner, Ont.; 


Portiand, Conn.; 
Delaware, Obio; The 


Dalles, Oregon ; 


Seranton, Pa.; 
Calera, Ala. 
The St. Louis (Mo.) Iron and Machine Works Com 
pany are contemplating the reconstruction and en 
largement of portions of their extensive works, and 
also the addition of a large amount of new and im- 
proved machinery, 


Harry Darlington has leased the Elba Iron & Bolt 
Company, limited, of Pittsburgh, Pa., and will put 
it in operation as soon as the necessary repairs can 
be made. The works were closed down in Jann- 
ury last. Between 400 and 
employment. 


500 men will be given 


Warren Webster & Co., 491 North Third street, 
Philadelphia, Pa., have recently taken orders fora 
large number of their vacuum feed-water heater 
and purifier, from 40 to 1,000 horse-power. The 
company takes orders for this heater subject to 
trial of its merits. 

The Vassalboro Woolen Mills, North Vassalboro, 
Maine, were recently sold to T. W. Walker, of Bos 
ton. It is understood that it is the intention of Mr. 
Walker to immediately organize a company, which 
will thoroughly repair the mills, put in new ma 
chinery, and operate them at an early day. 


The Kenosha Manufacturing Company, Kenosha, 
Wis., has been organized, with a capital stock of 
$40,000, for the manufacture of brass utensils and 
novelties. G. M. Simmons is president, James 
Cavanagh, vice-president, and Wm. secre- 
tary. They will erect two buildings, to serve as 
factories, ete. 


Strong, 


The partnership heretofore existing between W 
P. Duncan, W. R. Jenkins and J. H. Lingle, trading 
under the firm name of W. P. Duncan & Co., has 
been dissolved by mutual consent, W. P. Dunean 
withdrawing. The business of the above firm will 


be conducted by W. R. Jenkins and J. H. Lingle, 
under the firm name of Jenkins & Lingle. They are 
builders of power hammers, ete., at Bellefonte, 


a. 


The engineer officers of the 
society under the title of the 
Naval Engineers. 


navy have formed a 
American Society of 
The object is to promote knowl 


edge of naval engineering by ways common to 
otber engineering societies. Engineer officers are 


eligible to membership: also those who have been 
officers, and others whose knowledge of engineer 
ing is such as to enable them to co-operate. 


The Reading Iron Works steam forge on North 
Kighth street is a busy establishment just now. A 
3-ton hammer, which has not been in operation for 
about a year, will be started up next week. This 
will give employment to eight men who are now on 
the night turn. Four hammers will then be in full 
operation, with every indication that they will be 


kept going for months to come.—Reading (Pa) 
Times, 
The Ranken & Fritsch Foundry and Machine 


Company, St. Louis, Mo., have about compk ted the 
reconstruction of their erecting shop, whereby a 
second floor is added to it, and their steam travel- 
ers are in position and will soon be bandling heavy 
work, Within a short while they will also have put 
in extensive lines of new and powerful machinery, 
contracted for in the East, enabling them to care 
all the better for the constantly increasing demand 
for Corliss engines, hydraulic elevators, and brick 
presses and general machinery with which they are 
now favored. 


A correspondent of the Jndustrial Journal writes 
from Phillips, Maine: Once more this place makes a 
start. A. S. Wheeler and 8S. D. McKenney are 
getting material ready for putting up at once a mill 
for wood-working in various forms. 
go, after many attempts to get a manufacturing 
enterprise started. Next Monday a town meeting 
is to be held, if the town will vote to exempt 
from taxation, this or any other mill 
or manu'acturing enterprise trat may locate 
prior to January 1, 1890, no doubt 
that it will be done 


This is a sure 


to see 
for ten years, 
here 


There is but 





factory, 42x75 feet, and engine and boiler house, at 
Salisbury, N.C. 

The wages of the employes of the Atlantic [ron 
Works, at Sharon, Pa., have voluntarily in- 
creased 10 to 15 per cent. 

The F. W. Foster Manufacturing Co. are build 
ing a factory at Ficrence, Ala., to employ 300 hands 
in making builders’ hardware. 


been 


The Birmingham (Ala.) Bridge and Bolt Works 


have been sold to H, M. ¢ 


new buildings and increase capacity 





chinery with 8. A. Smitb,23 8, Canal st., Chicago, [11 
Patents— Whittlesey & Wrigtt, 705 Sth st., N W. 
Washington, D.C, Send for pamphlet and references 





The Springvale ‘(Me.) Water-power Co. has been 
organized, with a capital of $15,000, to promote 
manufacturing enterprises in that town. 


Jaldwell, who will put up | 


The Fort 
| Payne, Ala., 
1000, The directors 
| Governor-elect of 


Payne Coal & Iron Company, of Fort 
has organized, with a capital of $5,000, 
chosen were H. D. Goodell, 
New Hampshire; Henry B. 
Boston; Selden Connor, ex-Governor of 
Joseph W. Spaulding, of Portland, Me,; F 
of Providence; Horatio Adams, of Bos- 
ton: W. J. Cameron, president of the First Nation 
al Bank of Birmingbam, John B. Brodie, Birming 
ham, Ala.; W. P. kice, president of the Union In 
vestment Company, Kansas City, Mo J. W 
Spaulding was elected president. The 
has bought 32,000 acres of valuable coal, 
town site lands at Fort Payne 


Pierce, of 
Maine ; 
G, Gi lson, 


company 
iron and 
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Machinists’ Supplies and Tron. 


New York, Nov. 29, 1888. 
lron—American Pig—No change of importance 
has taken place since our last report, and the sched- 
ules for 1889 deliveries have not yet been announced. 
We quote Standard Lehigh and North River brands 
at $18 to $19 for No. 1 X Foundry, and $17 to 
$17.50; Grey Forge, $15.50 to $16.25 
Scotch Pig—We quote Coltness, $21.50; Gartsher- 
rie, $21: Summerlee, $21.75: Egiinton, $19.25 to 
$19.50; Dalmellington, $20.25; Clyde, $20.50 ; Lang- 
loan, $20.50. 





* WANTED * 


** Situation and Help”? Advertisements only inserted 
under this head. Rate 30 cents a line Jor each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning 


for the ensuing week's issue, 


Wanted—See bottom of third column, page 11. 
Wanted-— By practical moulder, position as fore- 


man of foundry. Address J. C., AM. MACHINIST. 
Wanted 


A salesman who has had experience in 
selling machinery. Address Box 47, AM. MACHINIST. 

Wanted—Traveling salesmen for patented special 
ties in mach. shop tools, Address N, AM. MACHINIST. 

Wanted—A —— salesman to travel fora 
large machine tool business. Box 50, AM. MACHINIST 

Wanted — Foreman fora boiler shop and sheet iron 
works; state age, experience, etc. Address Sulzer 
& Vogt, Louisville, Ky. 

Wanted—A first class foundry foreman fora large 
manufacturing establishment. Address, stating age 
and experience, box 49 AMERICAN MACHINIST. 

Wanted —Three first-class tool makers, accustomed 
to making dies and tools for small trap articles. 
Address Ottumwa Iron Works, Ottumwa, Iowa. 

A mechanical engineer of established reputation 
seeks employment as manager or assistant In an 
engineering enterprise. Active, AM. MACHINIST. 

First-class draftsman wanted immediately on en- 
gine design ; state exp., age, ref. and salary expect- 
ed. Bucyrus Foundry & Mfg. Co., Bucyrus, Ohio. 

Wanted—By a pushing young man, position as 
foreman blacksmith, with large exp. in allkinds of 
stat. and mar. engines. Blacksmith, Am. MACHINIST. 

A mechanic, familiar with English, French and 
German, wishes to take charge of a firm’s exhibit at 
the Paris Exhibition, 1889. Box 48, AMERICAN Ma- 
CHINIST. 

Wanted—Foreman for machine shop employing 
about 50 men, doing a general manufacturing and 
jobbing business. State age, what experience, and 
full particulars. Sulzer and Vogt, Louisville, Ky. 

Wanted at once.—A first class machinist to take 
charge of and take a cash interest ina machine 
shop, doing a fine manufacturing and repair busi- 
ness ina prosperous city in northern Wisconsin. 
Address box 45, AMERICAN MACHINIST. 

Draftsman, young, good designer, with experience 
in large and smail shops, quick mech’l judement, 
good business ability— wants connection with small 
foundry and mach. shop, preferably in hands of 
young, enterprising man. Accept small salary and 
interest. References. 782 AMERICAN MACHINIST. 











+ MISCELLANEOUS WANTS + 


{dvertisements will be inserted under this head at 
35 cents ner line, each insertion. 








The Cycione Steam Flue Cleaner is king, and has 
norival. Crescent Mfg. Co., Cleveland, Ohio. 

Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

August C. Christensen, 24 State st., N. Y., consult 
ing engineer for bydr. and pumping machinery, etc. 

Working drawings for machinery. D. J. Kelsey, 
M. E., 32 Ins. Bld., New Haven, Ct. 

Punches, dies and special machinery built to order 
Cc. F. Langston & Co., 70 N. 4th St., Phila., Pa. 

Correspondence solicited with parties having ma- 
chine or foundry speciaities to build. Honesdale 
Iron Works, Honesdale, Pa. 

Wanted —To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati O. 

For Sale, Cheap—A complete wire nail plant, con- 
sisting of 25 machines of the most modern con 
struction, tumopling barrels, reels, ete. Address 
Sweet’s Manufacturing Co., Syracuse, N. Y. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

For Sale—Machine Shop and Foundry, at a bar- 
gain, in Western Ohio; business profitable ; can give 
satisfactory reasons for selling. Address M., care 
AMERICAN MACHINIST. 

Tools Wanted—Steam hammer to work 6 in, iron 
pipe: machine to thread 6 in. pipe; power shear to 
cut 14 roundiron, Good second-hand ones will do, 
Geo. KR. Lombard & Co., Machine Work and Mill 
Supply Store, Augusta, Ga. 

In stock and for sale, a large lot of new and 
second-hand engine lathes, iron planers, upright 
drills, shaping machines and other machine tools, 
Send for list and catalogue. Address Fitchburg 
Machine Works, manufacturers of metal working 
machinery, Fitchburg, Mass. 









BORING AND TURNING MILLS .f 
pila to Pe Reidy, 
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CUSHIONED 


HELVE 
HAMMER 


., Com binesthebestele- 
ments essential in a 
first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 

less for repairs 
than any other 
Hammer iu the 
world. 


BRADLEY'S HEATING 
fun FORGES, 


With a manufactur- 
ing experience of over 
half a century, we 
recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements, For hard 
H coal or eoke. Indig. 

> pensablein all shops t 
keep Bradley’s Cushioned Ham. 


BRADLEY&Co. mers and men fully emploved 
SYRAC USE, N. ¥. &Sand reduces cost of production. 
98 Sudbury St., Boston, Mass. 

63 Murray St., New York, 


—_— COMPOUND — 


Automatic Water Heater, 


Heats water to 212°, without pressure. With press- 
ure will heat water to 320°. 
stain temnetthteenbeieentheetbeeetiaenedl 
NO COST FOR FUEL. UTILIZES WASTE HEAT. 
NO SWEATING. NO CORROSION. SAVES 
FROM 15 TO 25 PER CT. OF FUEL. 


Pat. Aug. 30, 1887. 








The most perfect and effective Feed Water 
Heater ever devised. 





SEND FOR CIRCULAR. 


THE HUSSEY RE-HEATER 


—AND 


STEAM PLANT IMPROVEMENT CO. 


15 Cortlandt Street, New York. 


A. S. Hates, Pres. 





S. D. Brewer, Gen. Man. 











“Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. A reed, etc. 
i cieieen dette teen REE MNT 
SAN STN wit eiientiineeerceacll 
Scroll Saws, H Catalogue 
Circular Free 
Saws, Lathes of all our 
Mortisers. Machinery. 








Seneca Falls Mfg. Co, 687 Water St., Seneca Falls, N.Y 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 
810 Walnut St., Philadelphia. 


t@ Our New and Revised Catalogue of Practical and Scien 
tifle Books, 80 pages, 8vo., and our other Catalogues and 
Circulars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address, 


FOR SALE, encines 


ENGINES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N, Y., 
offer to manufacturers and others desiring a well 
built, economical and durable engine, their improved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them. 
Address as above. 


FOR SALE CHEAP 


Fly Wheel Pulley 18ft. Dia., 46’ Face, 11 
Bore, made in 8 Segments. Weight 32,000 
Ibs. In First Class Condition. 

Webster, Camp & Lane Machine Co., 


AKRON, OHIO. 














FOR SALE. 
The following Armington & Sims Electric Light Engines, 
now running, to be delivered in 4 months : 
1—90 H,. P. 2 Years Old. 

2GOH.P.2 ‘* sad 

1-50 H. P.4 sid a 
These Engines have just been refitted with Tripp’s Metallic 
Packing . also 4 Cunningham (steel) Boilers, 450 H. P., Jarvis 
Setting. Address 








C. B. WATTLES, 34 Cove St., Providence, R. I. 











PERSESESEEOESS 





bn ek 


WATER WORKS PUMPING 


95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK, 


ENGINES A SPECIALTY 


F. BLAKE MANFG CO 


Sa VILDERS ever’ VARIETY 
OF OF 





BOSTON, 


THE DEANE STEAM PUMP Cr 


Vey 
HOLYOKE, MASS., 
New York, Boston, Chicago, Philadel p} ia 
St. Louis, 


Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 





a 2 


a 
nmegon, "Sow. —— 
TON 








SEND FOR CATALOGU::, 
ENGINE LATHES. 
THE HENDEY (8-INCH ENGINE LATHE 
Combines modern design with superior workmanship at a moderate price. No ex'ra 


charge for Compound Rest, Hollow Spindle or Power Cross Feed. Length of b 
6, 8, 10, 12. 14and 16 feet. Have other sizes of Lathes; also, Shapers, Planers, 
Send for Catalogue and Prices. 


THE HENDEY MACHINE Co. 


TORRINGTON, CONN. 
HARD OR SOFT. 


MACHINERY STEEL ...222.":.. 


MILLER, METCALF & PARKIN, 
64 & 66 SO. CLINTON STREET, CRESCENT STEEL WORKS, 480 PEARL STREET 
CHICACO, ILLS. PITTSBURCH, PA. NEW YORK, N. Y 








CRUCIBLE or BESSEME?:. 














Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, o.' <e 5 . 


OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 








QUICK-ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 

Wu INCOMPARABLE FOR STRENCTH, DURABILITY 
FIRM HOLD AND QUICK WORK. 

Has improved Taper, Pipe and other attachments. 







Made 





Z 


Ley 





in 2, 234, 344, 414, 54%, and 614 inch width of jaw. 
Sold by the Trade. Send for Circular. 
95 CHAMBERS ST., NEW YORK. 
WHY THIS 16 PUT HERE! 
interested in raising water or other 
iquids by steam power, we wish to call 
m THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Efficient, Simple, Durable, and more E ongmical, both as to running 
ump. 
A) pen ee ee oe eS pean aes Feeeignn Book containing Full Particulars, Reduced Net 
| FOK SAW MILLS, For all 
| FOUNDRIES AND Purposes 
EMERY WHEELS and | SEND FOR H H Sr. Louis 
an Pond Engineering Co., 


9 
TOWER & LYON, MFR’S, 
For the reason that if you are ANS 
your attention to the NEW PULSOMETER, 
expenses and repairs, than any other Steam 
Ne PULSOMETER STEAM PUMP CO.,, 120 LIBERTY ST., N.Y. 
ANI MACHINE SHOPS 
CRINDING MACHINES | sioeateaes Mo. 





For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., Pa, 


Or Hi A. ROGERS, 19 John &t., 8. ¥, 








lron Foundry of T. Shriver & Co., 


N. Y. City. 


333 E. 66th St., 





SAVE MONEY, 


BY BUYING YOUR 
STRArYr JSOINTS 


= COOKE & CoO., 


22 CORTLANDT STREET, NEW YORE 


WRITE FOR PRICES, 
Mentioning American Machinist. 


Boring and Turning: Mills 


MADE BY 


BETTS MACHINE C0. 


WILMINGTON, DEL. 
_ oe — 
NOTE THE FOLLOWING ADVANTACES. 


Positive feeds, no friction. 

Spindles entirely independent, can be move: 
simultaneously in opposite direc 
tions with different grades of feed 








Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES, 

























4 Spindles not round, but of suc! 
shape as will allow ready adjust 
ment for wear. 


Great range of feed and abund 
ance of power. 








Send for list of machine tools on hand for immediate delivery. 
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NICHOLSON FILE €0., Providence, R. |. 


Manufacturers of FILES and RASPS. 
In Quantity, greaterthan 
In Quality, superior to any other Maker. 
in Variety, far ahead of 5» | 
In Reputation—No File sells so easily. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 





g ALL KINDS. LUBRICATORS FOR SIN- 

4 GLE OR DOUBLE CONNECTION. 

g PRICE LIST. 

2 Nos.........| 1 2 ce 

2 Price......- | $10.00 | $12.00 | $15.00 
ie ince 4 pt. 4 pt. | 2 pt. 





"NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS. 














Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


ESTABLISHED i859. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 
HOWE, BROWN & CO., Limited, s~mespwses, ors co, ns 


Manufacturers ofall kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, !2 Cliff St. Chicago, !7! La Salie St. 











- Kent Ave. and | 
+ Brooklyn, N.Y.) 


‘ Builders of Steam Pumps, Vacuum Pumps, Vacuum Apparatus, Filter-press Pumps, 
Air Reet te senate Condensers for Pans, Engines, Steam Pumps, Etc. 









LeCount’s Light Steel Dog 


rf EDUCED P RICES OF 





No. INCH Ff PRICE. | No. INCH. PRICE, | 
er oe 2 . $1.10 
ects ee . Small Set of 8—5.50 
Becca 50 | 9.....239. 1.40 
ee: Oe, a aie 1.50 | 
5.....1%4 Wo f 3t.... 88 1.70 
a See ae 4 1.90 
| 7 aac 1.00 Full Set of 12—12.00 

- 
CG. WW. LECOUNT, 


SOUTH NORWALK. CONN. 








Send for Ne New w Catalogue. 


HALL STEAM PUMP CO., 
91 Liberty St., New York. 














Boiler and po cays 
Pump Combined. Fire Pump. 

THE VOLKER & FELTHOUSEN MFG.CO. )iaamems 
MANUFACTURERS OF Factory 

BUFFALO DUPLEX STEAM PUMPS. Prices 

Tfrdy we \tl SPY R AEN Le Sipe by 
fi, Aller, New York; Walworth Constrogtion anand tag, oR Co., Boston; 
ati: Shaw, 





He 1, Snell, Philadelphia, Thos. J 
e George mn Co., Cleveland; 


Sy F fostin Chicago K oer ch 
u. u cago ; Kenn Pierce. Machine Co., 
Denver, Os Sheriff & Ashworth, fetal h, Pa. ; Jou Baur, 
Manistee ich.; Jas, Jenks, Detroit, Wickes Bros., East 8. LAW ; 
Roa Teltelt Grand Rapids; E. F. Osborne & Co., St. Paul, Minn.; 
Rundle, Spence & Co., Milwaukee; Joshua Hendy Machine ‘Works, 
Francisco; Flynn & Emrich, Baltimore; Forbes, Liddell & Co., 
Montgomery, Ala ; ——e Lebby, Charleston, S.C.: Pond Engineer- 
Co., St: Louis and Kansas City ; oO. B. Goodwin, Norfolk, Va.; 
G ‘olumbus Supply Co., Columbus, O.; 0.8. Leeds & Co., Minne sapolis: 
. D. Coleman, New Orleans. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP 


MANUFACTURED BY 
Davison Steam Pump Company. 
wae? BEST PUMP “yisiset" 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, s1 OLIVER STREET, BOSTON, MASS, 




















wecayea meaner AUNIMATN GSD EXTRACTOR 


San and F cee (he, 





2 . 

® ei For removing 

& e Grease from 

e qF . the exhaust of 

Dare 5 | Steam Engines, 

& a SH ™ Causes no back 

S gs 8 < pressure, yet 

= < oneal effectually sep- 

. = Bs 8 arates entrain- 
ban . 

= - a 2 ed oil & grease, 

- £ S58 and  automati- 

~ S a S cally delivers it 

& 2 Ss 3 to a suitable 

° os & receptacle. 

mM Bey 

° wa 

fh ais 





EFFECTS A SAVING IN FUEL, OIL, 
GO. | Boer CLEANING AND REPAIRS. 


ss /UNION STONE COMPANY, 








« Beach 38 & 40 HAWLEY ST., 36 JOHN ST., 
s beac 
5 BOSTON, MASS. NEW YORK. 
: Street, VOLNEY W. MASON & CO., 
: Friction Pulleys, Clutches and Elevators, 
Boston, PROVIDENCE, rR. 3 
sts Mass. | FITCHBURG MACHINE WORKS 


The Park Injector, | tssan«METAL-WORKING MACHINES. 


EJECTORS anp JET APPARATUS. 


BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 
PRESS, SHEARS 
AND ) PUNCH, 


BEAUDRY & CO. 


(Formerly of Beau- 
ry’s Upright Power 
ammer,) 


Sole Manufacturers. 


Also manufacturers of 
HARD COAL BEAT- 
ING FORGES. 
Room 4, MASON B’DG, 
70 KILBY S8T., 
Boston, Mass. 





“wana 
a) ‘oo i 





OFFICE AND WORKS, 7 
13 to 21 MAIN STREET, Fitchburg, Mass. 
Send for Catalogue (E.-) 





‘|The Gage Tool Co.’s Self-Setting aaamaad 


STANDARD TOOL CO,, 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, © aliper Gauges, Improved 
Surface Gauges, Bevel Protrac tors, Depth Gauges, Screw 
Pitch and Center Gauges, H: irdened Steel Squi ire Ss, 
Graduated Steel Squi ures, Spring C pe rs, 
Pliers, Straight E dge s, &e. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE Lust OF FULL LINE. 


Tiga Mache Tt Works, a 


CIVIL, MECHANICAL & MINING ENGINEERS, 


ARCHITECTS, BUILDERS, MANUFACTURERS, &c., &c. 
~ ~ Our COMPLETE CATALOGUE of SCIENTIFIC and INDUSTRIAL 
BRIDGEPO RT, Works will be sent FREE by Mail on application. 


JOHN WILEY & SONS, Astor Place, 
NEW YORK. 


Ye Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 
Our Wheels for Machine Shop 


Work and Tool Grinding 
Superior to all others. 


Send for C atalogue just published, 
Chicago Office, at South Cana! St. Chicago, IIL 


ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 149 B’way, N.Y. 


Designer of hand, steam, power, and hydraulic jib cranes; 
square shaft, rope, hand and hydraulic traveling cranes. 


20 years best English experience. 
Pumping Engine 


WV ORTHTNO 


WATER WORKS 


OVER 100,000,000 DUTY 


— GUARANTEED— 











CONN. 




















—HIGH DUTY— 








37 & 61 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 





BEST PLANE IN THE WORLD. 





NEW YORK TRADE SCHOOLS, 
68TH STREET AND 18ST AVE, 





To GAGE TOOL CO., Vineland, N. J. 
DEAR Sirs :—I have used the Planes made by your Cour 
pany, and like them better than any Plane I have ever used, sEND F CENTLY IE > > a 
Yours Resp’y, JAMES DEKAY. SEND FOR RECENTLY ISSUED |: PAMPHLET 
Manager N. Y, T. Schools. 
Puiwa., Pa, April Sth, '88 
GAGE TOOL CO., Vineland, N, J HEN RY R WORTHINGTON 
Your Plane is the most perfect Plane I ever used. Lhave e 
been in the business for 40 years and have never found its 
equal. I could have sold it for double what I paid for it. NEW YORK CITY. 





C, R. PALMER, 715 N. Broad St. 
ASK DEALERS FOR THEM. 
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ecneactnanninrinceasasl 


Boilers for Export, or ‘for Use in 


Packed for Transportation on Mule back, in Cases weigh 


Undeveloped Regions. 
ng not one 275 lbs. 


Easily erected. Self-contained. No bric k work required, 
No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 





SS’ THANL”’ 
A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


mn) 1 HOS.H. DALLETT & 60. 


1306 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 












oS 


—WEBSTER’sS—— 


“Vacuum” Feod-Water Heater and Purifier, 


Oyerates Below Atmospheric Pressure. 
Converts i 

water to be 
purified into 
vapor and 
thence back 
into water, pre- 
venting any loss 
of heat units. 
Feeds purified 
water to boiler 
at temperature 
at or just 
below 

point of 
vapori- 
zation, prevent- 
ing scale,removy- 
ing back press- 
ure, increasing 














AIR PIPE & 


OVERFLOW 






power and 
steam, saving coal 
water, } abor and 


space. Can be placed 
in any position either 
near or at any distance ¥ 
from exhaust. 

Send for Descriptive Cir- 
cular. 


WARREN WEBSTER & CO., MFR’S. 


491 N. THIRD ST., PHILADELPHIA, PA, 





This System of Feed Water Heateris the Best 


AND THE 


LOWE 


is the simplest 


HEATER 


on the system. 


Has Straight Tubes 


Witn reliable ees 
for expansion, and will 


HEAT AND PURIFY 
THE WATER, 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest 


Send for description and 
Histories of Boilers and 
Feed Water Heaters, to 


Bridgeport Boller Works, 


Bridgeport, Conn. 
Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo. 


Le SLOANE STEAM GENERATOR, 


Saves 25 to 
3per cent. of 
uel. Makes 
50 per cent. 
more steam. 
Attached to old 
or new boilers in 
two days, withou 
disturbing walls. 
Do not require 
For particulars 











Seven years in use. 


SLOANE, 
Brooklyn, N. Y 


any repairs. 


address, 
G. W. 
53 GREENPOINT AVF., 





MACHINIST 





|WESTCOTT CHUCK CO,, ONEIDA.) 


MANUFACTURERS OF 


LATHE and DRILL 


GEA 








Jaws “~~ 


Diameter. Capacity. ao 4 N 
5 inch. 5 inch. = \ 
“ Tig * 
188 es 10 “ <> 
CHUCKS | 1M | if : , } 
15 4 7 “ 
se 1934 ad a 
21 4s 25he “* 
SEND FOR CATALOGUE. ce 3 


DEcEMBER 15, 18R9 


REO CHUCKS. 











Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 


Jacks, Valves, 


FITTINGS, 
Vault Elevators, Etc., Ete. 


WAMSON & STILLILAN, 


P 204-210 E. 43d St., N. Y. 


CHUCKS 


WRITE US FOR PRICES. 











THE HOGGSON & PETTIS MFG. CO. 


Est. 1849. NEW HAVEN, CONN. 


CHAMPION SCROLL CHUCKS. 


In 5 sizes, for foot Lathes and all classes of light 
work. Adopted as standard and kept in stock by 
the largest firms making such machinery. For sale 
at all supply stores. Ask for our Champion Chuck. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 








Can be Used in any Hollow 
Spindle Lathe. 


WIRE STRABATERER, 





Manufactured by 


[COLLINS-cIBBONS MFG. CO. 
20 So. 2nd St., St. Louis, Mo. 


Automatic Wire Straightening! 
and Cutting Machinery, 


DRILLING MACHINES. 


ALL STYLES WITH 





Latest Designs and Improvements 
For cuts and prices address, 


BICKFORD DRILL 60., 








SS Front & Pike Sts., Cincinnati, O. 





FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. 








Pat. July 5, 
1887. 


Insurance not increased. No ASHES or CLIN 
Continuous fire the whole day. 


AERATED FUEL CO., - Springfield, Mass 


J. H. BULLARD, Gen’l Manager. 
ALDEN SPEARE’S SONS & C4., Boston, Mass. 


SCALING AVOIDED. 
Wear of DIES lessened, and better wert i produced, 


Eamenniieee ‘solicited. 


Agents for Eascern part of New England 


HARRIS & “OWDERY, Ashtabula, Ohio, Agents for Ohio. 








PATENT OQILER 


Government Regulation 
HPOP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 60., 


211 Race f&treet, 
1888 CATALOCUE FREE ON APPLICATION. 


CYLINDER SIGHT 
FEED CUPS. 


BRASS FOUNDERS AND 
FINISHERS, 


Philadelphia, Pa. ra 








MACHINE TOOLS. 


jal or General, ons size, for the manufacture of 
oa Locomotive arine and Stationary Engines, 
Ships’ Boilers, &e., supplied to many leading Firms in the 
U Tateed States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World, Send specification of re- 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England 





SEND FOR CATALOGUE. 


STER sae rec co. 






Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 





Naval Size 10x34x 





a geecbewton!. Constructors 1% in. Com 

ee Electrical Architects. owt pom 

ya ining _ Builders 00k 

== H on Mechanics. practical an 

a > He ti . |Assayers. lems solved ai 

42 bce ng. \Chemists. sight. Mailed 
= § anitary. Scientists. jon receipt oi 
o Military. |students. 76 cents, 


B.C. SMITH, No, 1 Broadway, N. Y 


Fit up your Boiler Shops, Bridge Works, 
Ship Yards, &c., with my *‘ NEW ” Standard 


PUNCHES. 


They will save you time and money. 








1. P. RICHARDS, PROVIDENCE, R.I. 





BAILEY’ S PATENT COPPER CAP FUSIBLE PLUG. 


vent it from melting. 
Highly recommended by the chief 
Britain, over 150,000 being sold in E 
creas sing sales Also by the I 
at Washington : 





filling all requirements 


S. Board of Supervising Inspectors of Vessels 
by Prof. R. H. Thurston, and m: any other eminent expert en- 
gineers, also railway master mechanics, as superior to any now in use, 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 


The fusible metal is kept from contact with the water, 
avoiding the chemical and mechanical action, which would otherwise 
Cap is readily removable, permitting free inspection, 


re- 


Boiler Insurance Companies of Great 


urope since first introduced, with in- 


and 


GEO, VAN WAGENEN, Sole American Licensee and Manufacturer, 


[2 Illustrated Pamphlets on Application. 





233 West Street, New York City. 





ay ACHINER y 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or information, address 
the manufacturer, 


S. W. GOODYEAR, 1S. W. GOODYEAR, Waterbury, Ct. Ct. 


JOSEPH DIXON CRUCIBLECO. 
Jersey City, N. J. 





Pencils, Graphite Car Grease,Graphite Perfect Lubri. 
cator, Belt Grease, Crucibles, Plumbago Facing, 
Smoke-Stack Paint, etc. 


Send for Illustrated Catalogue containing more information 
concerning Graphite and its uses than is in print elsewhere 
in any language. 


IRWIN VEEDER, 
Expert and Solicitor of Patents. 
gix A ll gr tical experience in shops after receiving a 
technical education and before entering the practice. 


Rooms on a, 225 Dearborn Street, Chicago. 
.» RAYMOND, OF COUNSEL. 








SIMONDS ROLLING MACHINE CoO. 
ANUFACTUBERS OF ROLLED FORGED SPECIALTIES, 


= STEEL BALLS 


For Anti-Friction Bearings, of 
Best Cast Steel, Hardened, 
Ground and Burnished, from 
3-16 in. to 2 in. diameter. 

In quality and density of metal, in un- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled. 

SAMPLES AND PRICES ON APPLICATION, 






¢ 


SIMONDS ROLLING MACHINE CO., Fitchburg, Mass. 
ae ae 


TRADE MARK. 


THE HORTON 










Habel, 
Manufactured by 


THE E. HORTON & SON (60,, 


| Windsor Locks, Conn., U.S.A 
Send for [llustrated Catalogue, 


me 








A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices s 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD. CONN. 


Emery Wheel Tool Grinder, 


55 Styles & Sizes. £5 SPRINGF! 


t free 





ILD 


Guaranteed 


be, Glue & Emery 
Satisfactory, fe Wheel Co, 
eT | Spring- 
ada, = field, 
WRITE FoR Mass, 
Tl’s’d Circular. a 
reich Cs 
atented Sept. xe 
25, 1883 mea 
a“ ta} 
“give 
, 4es 
, -) ae a 
= bs y é 
vy *] 
° ~ 
e 





CHAPINGIM AGHINES 


FOR HAND AND POWER. 
6’, 8” and 10” Strok 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 





UNIVERSAL RADIAL 
RADIAL DRILLING MACHINES 


THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


PRICES$450.°& UPWARD 
ee, oe UNIVERSAL RADIAL DRILL CO 


| 2 











bd il yy epee Ty “ia ed Ak hk 


] corrin ateicuton® syrac 


NY 3 
tabi titi t Ail dads 
MACHINIST’S SCALES, 


PATENT END GRADUATI 

We Invite Comparison for Accuracy with all others 

EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, 





N, 





N.Y 





Write for Prices to 


TRUMP 





TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 


8 sizes: 4%", 14° and 84". 


BROS. MACHINE CoO., 


WILMINGTON, PELAWA RE. 





RICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 





JAS. HUNTER & SON, 
North Adams, Mass. 





PATENT 






Wi 
rem 


cons 





PORTABLE LOCOMOTIVEG YLINDER BORING MAACT 


end thrust is always in exact line with bar. It is f 


PEDRICK & AYER, 1025 HAMILTON STREET, 


, 


motive Cylinders in their place y 





ll bore out Lock 
ving one or both heads, as desired, and pisto 


tant feed of cut gears 


PHILADELPHIA, P 
























pecenser 15, 1888 AMERICAN 











WORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, sass 


Manuf icturers of 





Morse Patent Straight-Lip Increase Twist Drills. 












= solid andl Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
= 7 DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 
P 7 _ 
Ls al BOYNTON’S ADJUSTABLE 
7 4 €4 ALLIGATOR WRENCH. 
— Quick and 
bandy in ad- 
| i Gk justment. 
U Invaluable 


for work on 
pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 


ged steel. Six sizes. Manufactured by 
co. 


CAMPBELL PRINTING PRESS AND MFC. 
160 WILLIAM ST,, NEW YORK. 325 DEARBORN ST., CHICAGO. 


CURTIS & CURTIS, 
Successors to FORBES & curtis, * 
G66 JOHN ST., Bridgeport Ct., 0.5.4. 


MANUFACTURERS or 


The Forbes Pat. Die Stock, 

Pipe Outing one = Threading 

ne, ete. 

A portable cutting and thread- 
ing machine with which one man 
can with ease thread pipe up to six 
inch diam. No vise is required. 
Send for IllustratedCatalogue | 


Fs conecere STEAM PuMP® * 
‘ELI ONLY SEVEN DOLLARS == 


DEMAND THIS, PUMP 


clippé 


drop f 








F, E. REED, 
Worcester, Mass. 








OF YOUR OR WRITE. 
DEALER TO US FOR PRICES: 
Van Du2ZeEn’s PATENT 
; NGINE Lathes, Hand Lathes, Foot Lathes, Upright D 
and Milling M prlgnt Drills 
VanDUZEN & TIFT. FSO NE wares Agents, MANNING, HaRWALL 


SOLE MAKERS 
INCINNATI, 


THE NATIONAL 





r 


iy 


#1. 
























— — Feed-Water 
‘inder, FE T 
nae ¢ H A E R. r. BLAISDELL & CO. 
ory A brass co'l Heater de- Menatneturers of 
” i livering water to the boil- 
field, er at 210° Fahrenheit. 
ass. 100.000 Horse Power 
ng sold. Prices Low. Sat- 
me isfaction universal. 
abe THE NATIONAL PIPE BENDING CO., 
7 co 82 River Street, NEW HAVEN, CONN. 
w mA 
Rzi FAN HUGO BILGRAM, 
ae S 440 N. 12 Phila., Pa, 
z Maker of all kinds of 
ao j? MACHINERY. NEW HAVEN MANFG. CO. 


peoean facilities for Accurate 
or 


NEW HAVEN, CONN. 


IROM~WORKING . MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


Bevel Gears cut theoret- 
ically Correct. 


NATIONAL 


AUTOMATIC 
















DRILL PRESSES. 
BICYCLES. 














winless oh 


PREMIUM-aAT: EVERY -E a I 
— CATA LOGUES:ON-APPLICATION — 
ev ar 
oe ie oe — 9 a 


=o) eC 
og RIVET Oot OPSETT ERS: 
—> CARRIAGE:BOLT-MACIIINERY <— 


HOT & cou “AUTOMATIC NUT SSWASHER-TAPPERS OF EVERY STYLE 
WIRE: ‘NAIL, MACHINES 





Machinists Tools, 




















































































MACHINIST | 


EAGLE 
ANVIL 
«33 WORKS, 


Bo 





Vise.—Warrante 
than any other 


Cast Steel 
Face & - Steel 
Horn. Better 
than any Eng- 

lish anvil. 

Fully war- 

ranted and 
lower price, 


Trenton, N. J. 





The Fisher > feahie Screw Leg 


parallel and cannot be broken. 


Send for Circulars. 
The Eagle 
Anvil. —Best a 


d stronger grip 
Vise. Always 














PECK: 


J PAL DROP PRESS. 


BEECHER & PECK, 


DROP FORGINGS 


BEECHER & PECK, NEW HAVEN CONN. 


NEW HAVEN 
CONN. 


0] ate), | 
OR STEEL 
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D. SAUNDERS? SONS 


MANUF oe | RE X OF L. ORIGINAL 
TRADE MARK. 


PIPE nom 4 “oui MACHINE 


BEWARE OF IMITATIONS. 

None genuine without our Trade-Mark and Name. 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use.a specialty. 
YONKERS, N.Y. 


Send for Circulars, 








OWE 


(Butrato Fanecs' 








Sj NO VUZE V2) COSY 
weg BLOWERS, EXHAUSTERS, — 
HEATING FURNACES. ““’ 
Jean FumeRs, ciel DRILLS. 














Cincinnati Centennial Exposition, 
To the Committee on Rules, Jurors and Awards, 
GENTLEMEN : 


We, your committee appo caus ‘d to 
examination of Class 6, Group 41, 1 
formed that duty, and find as fe rllows 


; The G 


make 
lave per 


Engine Lathe A. Gray © 
cinnati, O. The po ints of excellence 
lathe over others exhibited are ; 


Ist. Design and Proportions. 

2d. Perfect contact on all plane surfaces 

3d. Change of feed. 

4th. Taper and screw cutting attach 
ments 

bth, Accuracy 
superior finish, 


- Cin 
of this 


of workmanship and 


This lathe having shown in a number of 
diffe cone measurements, not only a supe eri 
ority over all others examine d, but a per 
fectio vn seldom ‘atte tined in machines of this 
class, 

We award a Gold Medal. 

D. D. MARTIN, 
Wm Corry, 
M. L, ANDREWS, ) 


Jurors. 








U. BAIRD MACHINERY CO. 


kPYWwittsbureh, 


Pa. 


MACHINISTS’ TOOLS AND SUPPLIES. 


Pattern Makers’ Tools. 


Boiler Makers’ Tools. 


STURTEVANT BLOWERS AND EXHAUST FANS. 








CHICAGO. 


Pat. May 24th, 


CHAS. A. SCHIEREN & CO., 


PHILA. 


1888. 





(MANUFACTURERS. ) 


NEW YORK. 


THOMAS P SIMPSON, Washington, 
D.C. No atty’sfee until Patent ob- 
Write for loventor's Guida 


ELECTRIC PERFORATED 
LEATHER BELTING !! 


Prevents 
AIR 
Cushions, 


Guaranteed 
for 


DYNAMOS 


BOSTON. 





WANTED TOOL AGENTS 


and West of Penna, 


a 4 . Free Outfit. 


South 


Send roc, for Post- 


4. JAMES, 98 Lake St., Chicago. 
“2. 1 EK. H. RANDALL & Co.) 


in Shops 























CON, E ONLY SPECIALISTS AND 
FURNISHING: COMPLETE: PLANTS Patent Friction Pulleys, 
a IN THE. me Water St., Corner Ledge, 
N.Y. | ThE) ATIONAL: MACHINERY 0 WORCESTER, - MASS, 
7 
rt ot) FIN, OHIO0,U-> | Z 
ick “Eclipse’’ Hand Pipe- Cutting Machines. | PA RTMRARRR RRR RRR AR 
or . 
TELY, No. 1.—Powerful, inex- | 
pensive, simple in construc- L. S. STARRETT, 
tion. Cuts and screws pipes Manofacturer of 
; to 2-inch. Easily carried 
a ore Soares FINE TOOLS, 
ID “ECLIPSE” Nos. 2 and 3. ATHOL, MASS. 
4 Yop he powerful and most SEND FOR FULL LIST. 
¢ efiic¢ 
J achine > " me ¥ " er 
—" Z = for rtd { ia | Li whuhitliul tlultula Pl fulusl mn iho {utalunlatslatatussl ant ij 
_ arge 
a Pi} with which one man can A 
taiiycut off undoke SITE pips L. W. Pond Machine Co. 
— ues an id Se rews a rays Menaganeers of and 
1 4 nm 
f ov you to write us Jor 
par 
Ff haste apes Iron Working h Machinery. 
M paper. Philadel, hia Improved Iron 
ark ad so build Po »wer Machines. jt og ro 
e 
. suelo be 
{MMM = CARY & MOEN CO.) Taian 
STEEL wiRE OF G7 pESCRIELION « aA | worcester, aif 
234 29. ST. EVER Perel SPRING NEN RK acer, 




























hie 





VALVES. 










CIRCULARS 





























WILLIAM BARKER & (C0., 


Manufacturers o1 
Iron and Brass 
Working 


MACHINERY 


3 140 & 142 B. Sixth St., 


Near Culvert, 













Send for 
, circulars and 








uit] 
-pRP'n> ab 
db RipGt 


GAGE MACHINE WORKS 
Waterford, N. Y. 


Manuf’r’s of 


FOX, TURRET 



















aoa SpeedLathes 
“ * Brass Finishers 
TOOLS. 








With Saw for Cutting Metals. Saves all the broken hack saw 
blades. In use over two years. in all parts of the country. 
The new Clamps have the edges beveled that hold the saw. 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c. each. 
70c. per doz; 1 in. wide, Stubs, 35¢. each. Free by mail, 


NOROTON MFG. WORKS, NOROTON, CONN. 


Wood~ Working Machinery 


For Chair, Furniture and 
Cabinet Factories, Box Shops, 
z Planing Mills, Pattern Mak- 
ers’ use, etc. 











ROLLSTONE MACHINE CO, 
45 Water St., Fitehbarg, Mass. 






























































AMERICA N 











MACHINIST 


DecemBer 15, 1989 











WILLIAM SELLERS & Co., Incorporated. 


PHILADELPHIA, PA, 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Th 1 ONG Alls y's Hamilton 


OHIO. 
Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


bunches and Shears, 












OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 





77 GENUINE 
INGOTS & MANUFACTURES 
BEAR 


OUR 
REG TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE-SMELTINC CO. LIMITED 
512 ARCH ST. PHILADELPHIA PaA.U.S.A. 


| ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


ol _Y 
Pho sphorbronge 





THe Beckett Founpry & Macuine Co. 


8S. A. Beckett, President. ARLINGTON, N. J. F. A. CHAPMAN, Sec. and Treas. 
Successors to THE BECKETT & McDOWELL MFC. CO. 
IRON FOUNDERS AND MACHINISTS 


MANUFACTURERS OF STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 
Having Extensive Foundry Capacity, we are prepared to contract for 
regular supply of Machinery Castings. 


SHAFTING, HANGERS, 
AND PULLEYS ASPECIALTY: 


FIRST-CLZSS IN EVERY RESPECT. 


Send Specifications for Estimates before Contracting. 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 














THE H s ks 
si npie e of) se 
ANTI-FRICTION clamps, <F on clamping 7 to vari 
: ' ous machines. Does away with lumber 
j oy) Mt or Thrust Bearin yards, scrap piles and confusion about 
4 your shops. Send for descriptive cir- 
FOR culars and prices. 


Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 
Correspondence Solicited. 





ENERGY M’F’G CO., 


aN 1115 & 1123 S. 15th STREET, - PHILA., PA. 
Exhaust Tumbling Barrels. 


Henderson Bros. 


MANUFACTURERS, 
» WATERBURY, CT 


= 














SEND FOR CIRCULAR. 
ier RTE Lua ‘ SIMPSOn § CENTRIFUGAL EXHAUST HEAD. 
TOOLS, SUPPLIES NO MACHINERY and. grease from the ex: 
FOR ALL BRANCHES OF THE MECHANICAL TRADES. | ee oe 


Illustrated Catalogue (300 pages) mailed on receipt u 


= venting them from spraying 
ourteen Cents. ‘ ~ g 


on the sidewalks and roofs 
of buildings ; it protects the 
latter from injury, and pass- 
ers by from annoyance 
and damage. Send for cir- 
cular to 


| KEYSTONE ENGINE & MACHINE WKS., 
Sth and Buttonwood 8Sts., Phila., Pa., 
Or ARTHUR APPLETON, Selling Agen’, 45 Cortlandt Street, N. Y. 


OPEN SIDE 


IRON PLANERS 
FOR QUICK DELIVERY. 


1 Su'’x25"’x 6 ft. Size *c.” 














OSGOOD DREDGE 00., - ALBANY, N. Y. 


RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN £. x. HOWE, Secretary and Treasurer. 


Manufac HIN rs of 
ERRICKS, 


HING 
Etc,, Etc. 


REDCES, 
MACHINES, 


Excavators, 


1 30x25 'x 8 ft. Size “Cc.” 
1 30’'x25''x10 ft. Size ‘*c.” 
1 36''x30’’x 8ft. Size D.” 
1 36'x30'’x10 ft. Size“ D.” 
1 48''x36’’x10 ft. Size ‘* BR.” 
1 48''x36"'x14 ft. Size “KE.” 
1 48’x48"’x12 tt. Size “EB. 1. 
1 48’’x48""x14 ft. Size “KE. 1.” 


WRITE FOR PRICES, PHOTOTYPES, Ete. 


Detrick & Harve 


BALTIMORE, MD. 


y> 











COMBINATION DREDGE. 








BEMENT, MILES & CO.. 
PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 
Etec., Etc. 


RICE AUTOMATIC CUT-OFF ENGINE. 
Self-Contained, Sensitive Gover or, 
Balanced Valve. High Spee. 

W Stationary Oilers. Best Economy, 


Gold Medal Cincinnatt Cincinnatt Exposition, 1884, 


THE JOHN T. NOYE MFG. CO. 


BUFFALO, N. Ye. 


ME MACHINERY CO. 


zz AC CLEVELAND, OHIO. 
We, Manufacturers of ‘“*ACME’’ 

= Single & Double Automatic Boltcutters, 

Cutting from 3-8 in. to 6 in. diameter. 


Also SEPARATE HEADS and DIES. 
—— Send for Catalogues and Discounts. 


FIRST PREMIOM, CINCINNATI CENTENNIAL. 
































PAT. DEC. 5 
PAT. DEG, 4 
PAT. AUG, 25 






=== Y — = = 


ike, Dll, Reamer Seve Pale 


RAILROAD SUPPLIES. 
+ NEW CATALOGUE NOW READY. + 


ie tS. 
PALMER, CUNNINGHAM & CO, L’d. 
607 MARKET ST., PHILADELPHIA, PA. 


ANDREW GRAY, Pres. W. H. Hollis, Treas. E. P. MONROE, Gen’l Manager, 


U. §. METALLIC PACKING C0., 


Philadelphia, Pa. 
OFFICE, 133 S. 4th St. WORKS, 435 N. Broad St. 
and Mar Packings in use on Locomotives, Stationary 


MAD WYMAN & GORDON 


WORCESTER, 
MASS. 

















ZI SNAP LVS 


palteys and othe ard places. Manufactured by the CGE BcLTI 


al 


PATNA BRAND’? Lacing, and the ‘HERCULES’? Lacing. Send for Catalogue No.2 
BERKEFELD’S FOSSIL MEAL COMPOSITION. 


THE BEST d 
Nou-Conducting Covering for qrade-mar, | 
Steam Pipe and Boilers. 


The only genuine Fossil Meal. Sold 
in bags of 110 Ibs. each. Beware of 
imitations. Send for circulars. 


Fossil Meal Co., 48 Cedar St. N. Y. 


A. GIESE,. Sole Proprietor. 


OUR 
NEW 


And Svpplies ems free to any address on receipt of | 
ents in stamps (for postage.) 


Chas. A. Strelinger & Co. Ave 














Worcester, Mass. 
Manufacturers of 


W. C. YOUNG & CO., 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 








DE 


NE 











Section of Senper. “Wire- — d Light Double Belting specially ade ted to use on cone 
r PA cco., Concord, 
Also manufacturers of Staple and Special Grades of Leather Belting the 


CATALOGUE OF TOOLS 


en 


Detroit, Mich. 









a SHEPARD’S NEW $60 

N 

= SCREW-CurTING Foor LATHE. 
a Foot and Power Lathes, Drill Press- 
o es, Scroll-saw Attachments, Chucks, 

q Mandrels, Twist Drills, Dogs, Calipers, 

ete. 

ot ’ Lathes on trial. Lathes on payment. 
a kh Send for catalogue of Outfits 

é _ Lr for Amateurs or Artisans. 


Address H.L. SHEPARD, Agent, 134 E. Second St. _ Cincinnati, 0. 


The RICHARDS ® OIL ENGINE. 


Started in- 
a match. NO BOILER. 
NO STEAM. 
NO DANGER. 


Fuel, Crude 





ENGINE. 


1 to 100 Horse Power. 


The Kortin; 
Gas Engi 
is placed uj 
its merits al 














IN N. ¥. CITY. 
CATALOQUES0® 


BINCHAMTON HYDRAULIC POWER co. 


4 poe SAA, 


SHIPMAN 


Automatic Steam Eneine, 


KEROSENE OIL FOR FUEL. 
Over 2,500 in Use. 
1, 2, 4,6,8, & 12 Horse Power. 
For Farmers, Printers, M’f’rs, 
pum pag wane , sawing wood, 
making ice cream, ete. Men- 
nen t paper. Catalogue 


SHIPMAN E ENGINE 86. 





, KORTING( 
P NGINE Ui 


LIMITE D. 








Cor. Laight Street, NEW YORK CITY. 





= 


e 


n 


| 


Petroleum or under full guar- 
Kerosene. antee to every 

Cheaper than purchaser. 
all others. OVER 125 IN tS 


E 


n 


APPLICATION. 


y 


— 


10 


429, 431 & 433 Greenwich Street, 











soll 


Miles Se 


- 
1 cone 
cord, 
g, the 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 1,000. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 

in Steam Consumption and superior regulation guar- 
@ anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
" 1183 AGENTS : W. L SIMPSON, 18 CORTLANDT STREET, N, Y. + ROBINSON & CARY, St. Paul, finn. ~ 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole » Licensees and Manufacturers for New Jersey (South of Trerton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING's PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the ere in heating =a is greatl reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water tu be ‘returned. Nostuffing boxes 
are used in its construction, and friction is reduced 
Can be adapted to suit a wide range 








toa minimum. 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Eb Blessing’s Water Circulator and 
er, and Blessing’s Renewable-Seat 

Stop and Check Valves. 


ALBANY STEAM TRAP GO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & °0., 


833d and Walnut Sts., Branch Office, 130 Washington St., 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 
© GUARANTEED p&conszme #'°.75.0 ANY 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Supeiice Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 


THE PORTER-HAMILTON,| WESTON ENCINE CO. 


PAINTED POST, N. Y. 
THE 




















Other Gas Engine 
doing the same work. 












CORRECT IN 
Design, 
Workmanship 
and Price. 
5 to 75 H. P. 


Friction luteh Pulleys, 


HOISTING ENGINES, 
ELEVATORS, 
STEAM AND BELT POWER. 


THE D. FRISBIE COMPANY, 
114 LIBERTY STREET, NEW YORK. 


ATTENTION 
NEW ENGLAND 
BUYERS. 








“The Best Engine in America for “0 7 Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


SAKER’S COMMON 
SENSE OIL FILTER. 


Is the most Step he, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success= 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, etce., 

etc. Manufactured and a r sale 
by CHAS, F, BAKER, 


223 Third Ave,, S, E., Seank Minn 


IACHINERY ON HAM 





erne is 
cOMMON, 
Blt, Mg. 


Peek coy 
tay 














16 Planer. Bridgeport, 

EGE SaenTa Kine We have opened at 23 

30) n.x8ft “ each Atherton, Powell & H. & P. new. 

a Ears, ae and 25 Purchase St., 

2in, 2 e e & Uo. Be ° 

Win 6 fi. wssiaacie deans Young, """" Boston, a depot for the exhi- 

4 x0 vd 4 vi . . 

M4 in.x6 ft , Biaisdet, «bition and sale of our Improved 

M4 in a - “ Gap Bed, S. M. & Co., /E ° . h S} D ‘Hl 

Win réands ft’ Binisdell ngine Lathes, Shapers, Uri 

in cblotate Diffent Makes, Presses and Brass Working 
).x8-10-14ft. Different Makes, Fo) 


We make 


Eridgeport, savy, good. | Machine Tools, &c. 


“ 
Ld length Bed * 


x8. Wis & 141-2 ** Bri dgeport, new. 
nthe, = Tees « ja feature of Complete En- 
a it 7M 16 & 18ft. Engine Lathes, "T. & 8. . L h : |} | - 
2 3 ach Dy bist gine Lathes, without charge 
28 i 


for extra attachments. 


a , 
t. Arm Universal Radial Drill, 
inet Turret Lathe, Lodge, Davis & Co. 


“ony 


Nc c < e, Jo on & Co. o Sn : 

aT leon, peed “ Call and examine them. 

go 3 2 Garvin Hand a oe, a (ees m 3 s 

he, 5 Brainerd good orto: |Cuts, with full descriptions, free. 

No. | and S Universal Miller, Brown & Sharpe, new. 

No. 1 2and5 Plain ‘ o6 

No. | Universal Grinder, “ 

ciel 2 tI LODGE, DAVIS & CO. 
Cold Rolled Shafting in Stock, Send 


for list. Write for what is wanted, 


E. P. BULLARD, 


62 COLLEGE PLACE & 72 WARREN ST., 


23 & 25 Purchase St., 
BOSTON. 


WORKS, Cincinnati, Ohio. 
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= 
STEAM ENGINES 


in 2— 
Fur VARIED 













Hi ich Pressure 
@ ; ensip oqw f Cnpo “ 
TUBULAR BOILERS 





Eclipse Coriss Engine 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 
Send for Circulars. 
E. P. HAMPSON & CO., 


36 CORTLANDT ST., 
NEW YORK, 








JOHN J. METZCER, 
69S. Clinton St., Chicago, 
WESTERN ACENT. 


Sole Eastern Agents. 





~ FAG COMPANY, Builders, 


WAVRESRDRG, PA. 


/ A GHENUINE “CORLISS.” 





Ke 


OBERT \{JH 


uF AOTURER OF ppROVED 


comSscs \NES}} 


STATIONARY BOILERS, Si 


GENERAL MACHINERY, 
IRON AND BRASS CASTINGS 


walle °C Sts 


COAL AND IRON EXCHANGE, =e 
Cor.CorTLANoT& CuurcHST. =< 


HITEKHILK, 


WBUR 
WO ny. & 





















En 


JOHN McLAREN. 


———— BUILDER OF 


GORLISS 
pines, 


AIR 


Compressors 


and 


BOILERS. 
HOBOKEN, N. J- 





HARLES MURRAY=< 
SS ANN ST. # NEw Yorx: 








nora 


’ trade or the user. 


STEARNS MIFE CO. 





ENGINES from 15 to 400 ang wll 


Boilers of Steel and Iron supplied to the 


Send for Catalogue. 


SAW MILLS #GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 








NEW YORK, See Advertisement, Page 16, 







Almond Drill Chuck, 


Sold at all Machinists’ 


f Supply Stores. 


T. R. ALMOND, 
88 & 85 Washington St. 
Brooxktyn, N. Y. 





' American Standard ‘Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 





ere AS 
Flat Bar Gauge. 





JAS. A. TAYLOR & CO, 


Crescent Gauge. 





SECOND-HAND 


ron Working Machinery, 


hand, 





A very large stock on 
most of the machines taken 


way of trade for new machinery. 





Some of these machines are 


practically as good as new. 


Send for Second-Hand List. 


HILL, CLARKE & 60. 


156 Oliver St., 


MASS, 








BOSTON, 
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Brown & Sharpe Mfe 


PROVIDENCE, kg I. 


IMPROVED SCREW MACHINE. 


For Making Screws, Turning, Boring, and 
Facing Bushings, Tapping and Facing 
Nuts, Making Washers, Pins, &c. 


In many instances this machine is used in- 
ste ad of an Engine Lathe, and effects a saving 
of 25°¢ to 50% in the cost of the work. 

The spindle boxes are steel, hardened and 
ground inside and out. The’ spindle is also 
steel: itsfront bearing is hardened and both 
bearings are ground. Size of hole through 
spindle, 21-32’; size of hole in revolving head, 
13-16"; length that can be milled, 314”. 

Illustrated Catalogue, showing full line of 
Screw Machines usually kept in stock, mailed 
on application, 


WESTERN ACENT: 
es. A. SMITH, 


23 S. CANAL STREET, 
CHICAGO, ILLS. 


DRIVING WHEEL LATHES. 


| 
| R. R. AND LOCOMOTIVE SHOP EQUIPMENTS. 











een 


m iN 


NILES TOOL WORKS, 


HAMILTON, OHIO. 








NEW YORK, 96 Liberty St. 
| CHICAGO, PHIA, 705 Arch St. 
| CHICAGO, 96 Lake St. 





1 HE YALE &TOWNE MFGCC, 
STAMFORD CONN 
“NEW YORK CHICAGO PHILA.BOSTON 


The Original Unvuleanized Packing 
Sees, CALLED THE STANDARD Shcarecomnfarza 








ACh, Accept no packing as JENKINS PACKING unless 
We ™M stamped with our ‘‘ Trade Mark.”’ 


i guess STANDARDS 


*) > TRADE MA RK 71 JOHN STREET, N. 


106 MILK STREET, BOSTON 
« ) 2U NORTH FIFTH 8T., PHILA 


54 DEARBORN STREET, CHICAGO. 


ENGINE LATHES AND DRILLS. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 








SHAPERS, 










- =? 20 inch Upright Drills. 25 inch Back Geared, > 
7 eo 
5 & and ) 
S w.° 28, 82 and 40 inch Power Feed Drills. ot 
ae vn 
ms oh 
at rie Fe) 
as” fat pal 
> . { ra - 
<5 me =e 
-- o” 
Bec Be 
ozs ~ 
= ae > 
“ . 
.* a % s 
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(See advertisement, page 15.) 


E. GOULD & EBERHARDT E, E. GARVIN & CO., 


NEWARK, N. J. 139 & 141 Centre St., New York, 
Eberhardt’s Patent Manufacturers of 


AUTOMATIC Machinists’ 
GEAR CUTTER. Tools, 


18in. Win. 36in. S50in Including Milling 
60in. 84in. Sizes. Machines, Drill 

Presses, Hand 

Lathes, &c. 























“ Experts pronounced il 
> ’ 

the best. The machine 
shown in cut ises- 
pectedy designed 
for jobbing,and is 
fitted up with cne 
or two spindles, 
Those with two 
spindles have pul- 
ley, With two sec- 
tions, which gives 








Co, (THE. PRATT & WHITNEY Co. 


>k EXartford, Conn. *< 


Manufacture Plain Milling Machines, with hand and power “og 
of several sizes. Index, double face, vertical face, double spin«}¢ 
and shuttle race Milling Machines. Cam Cutters and Profilin 
Machines of several kinds. Milling Machines, Vises and Cente - 
Milling Cutter and Twist Drill Grinding Machines, 


RACK AND GEAR CUTTING MACHINEs. 
~~ KNURLING TOOLS. “te reern or SPUR WHEELS, 


THE BILLINGS & SPENGER CO. Harr, Com 


Belt Clamps, 
Right Sizes, 


Right Inch 
Thirty-six Inch. 








Machinists’ Tools, 
Sewing Machine 
Shuttles 


AND 


Bobbins, 


DROP-FORGINGS OF EVERY DESCRIPTION. 








Vertical Mill- 
ing Machine. 









GEO. W. FIFIELD, 











two _ speeds to 
each spindle. 
Those fitted up 
with one spindle 
have a cone pul- 
ley with three 
sizes. The back 
S~ Shaft has a cone 
Spulley with four 
sizes, 


















GEAR AND RACK CUTTING TO ORDER, 






cw Act THE POND MACHINE TOOL COMPANY, 
| Plainfield, N. J., forty minutes’ ride from New York 
FOR A machine shop 500’ long by 100’ wide,; a foundry ; 
ample and convenient wash rooms for the men ; fire: 
tached from the machine shop and foundry. There 
eer | through tle machine shop for shipping. The whole 
Send for 


plant is supplied with the incandescent system 0! 
electric lighting. 

The machine shop and foundry have overhea: 
traveling cranes ronniog through their entir 
lengths; also light traveling cranes, which sery 
every tool, and a number of jib cranes in the foun. 
dry and sc ratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the . 
economical manufacture of heavy machinery fu 
railroad and general machine shop equipment, ‘fro 
| new patterns of the latest and best designs. 


| SALESROOM and OFFICE, 111 & 113 Liberty 8t., N. Y. City. 
NEW SHOPS, Plainiield, N. J. 


SEND FOR CIRCULAR. 
WARNER & REMOVAL. 
Formerly of Worcester, Mass. 
CLEVELAND, OHIO The new snore of this company are located at 
hin city on the line of the Central Railroad of N. J., a: 
Mac e Tools consist of the following: 
250’ long by 90’ wide; also commodious building 
ron ‘Brass for the storage of sand, coal, coke and pig iron; 
Sad proof two story pattern storage; blacksmith shop: 
enuzine and boiler houses, These buildings are de 
rk is an elevated railroad for the convenient distrib u- 
, | tion of raw materials, and a railroad_runni: 
Tllustrated 
Catalogue. 





tion. 


—— 4.0. AS 


pplica 


Cuts, Photographs 
Lowell, Mass., U. 8. A. 


on @ 


~s 


and Prices turnishe 





Manufacturer of ENGINE LATHES 





from 16 to 48 in. swi 





jut 


gal | 
yi 





J. M. ALLEN, 
FRANKLIN, 


J. B. Prerce, SECRETARY. 


> y 

Gear Wheels and Gear Catting.—1 make @ te PRESIDENT. 
order, or cut teeth on g blanks sent to me. Ofall kinds. Of > 
all sizes to six ft.dm. Small orders or large ones. Fine g or W. B. 
cheap g. Small cast g. Ready made brass g oy me mail at low 
prices. Bevel g with perfect planed teeth. and Book on 
g, $1. Facilities complete. Terms reasonable. J for cat. 

GEo. B. GRANT, 66 Beverly: 8t., Boston, Mass. 


KEY-SEATING . 
MACHINES, 


and 20-in. Drills 


A SPECIALTY. 
Our Key-Seating Machine 


will save enough in 60 days’ 
use to pay first cost; no 
shop can afford to do with. 
out one. We have now 
ready for prompt shipment 
both Key-Seating Machines 
and 20-in. Drills. Send for 
Photo. and Catalogue. 


VicE-PRESIDENT 











PATENT UNIVERSAL SCREW-CUTTING CENTER 


| DEPTH ANGLE AN 
y. wver & co., TWIST DRILL GAUGE. 


Fine Machinists’ Tools -E. Boston, Mass—Send for Circular 


NEW CATALOGUE 


MACHINE TOOLS. 


THE G@. A. Gray Co., 
Ww. P. DAVIS, 477-481 SYCAMORE 8T., OINCINNATI, 0, 
NORTH BLOOMFIELD. Y. See advertisement, page 1% 


l k ASTI N 6S PRATT & LETCHWORTH, 
PROPRIETORS 
Buffalo Steel Foundry, 
& BUFFALO, N. WY. 
> 


PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °*°* ErcS'"°* DROP HAMMERS. 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205 and 207 CENTRE STREET. NEW YORK. 























Manufacturer 


Gl v.m.cARPENTER &__— 


PAW TUCKET.R. 1. 
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